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This Remedial Action Work Plan (Work Plan) has been prepared by AMEC Environment & 
Infrastructure, Inc. (AMEC) at the request of Robert Bosch Tool Corporation (RBTC) for 
the RBTC Leitchfield Division Building #1 faci lity. MACTEC Engineering and Consulting, 
Inc. (MACTEC) was acquired by AMEC in 2011 . The faci lity is located at 41 O Embry 
Drive in Leitchfield, Kentucky (Figure 1 ). 

1.1 SITE BACKGROUND 

The subject property consists of an approximate seven-acre tract developed with an 
86,000 square foot vacant manufacturing facility, hazardous waste accumulation building, 
solid waste dumpster storage building, small outbuildings, and associated driveways and 
parking areas. The property is located approximately 800 feet west-northwest of the 
intersection of Embry Drive and Salt River Road in Leitchfield , Grayson County, Kentucky. 

The property was constructed in 1969 and commenced operations in 1970 in a 43,000 
square foot manufacturing building. The facility originally manufactured screw driver bits , 
carbide drill bits, and carbide-tipped circular saws. The facility was expanded in 197 4 to 
its current size of 86,000 square feet. From 1986 to 1996 hedge trimmers were also 
manufactured at the facility. Processes formerly performed at the plant included metal 
working and grinding, chrome and nickel plating, vapor degreasing, and salt heat treating. 

In 1991, during an excavation for a sump to house the central coolant system (Henry 
Filter), excavation materials (soil, sand, and cement) impacted by trichloroethene (TCE) 
were encountered. The source of the TCE-impacted materials was reportedly from 
degreasing operations. Approximately 100,000 pounds of TCE-impacted excavation 
materials were transported from the site and properly disposed. 

Two former water supply wells are present on the property, referred to as PW-1 and PW-
2. PW-1 is located on the southwest corner of the property, and PW-2 is located just 
outside the southwest corner of the plant. 

1.2 PREVIOUS INVESTIGATIONS AND REMEDIATION ACTIVITIES 

1.2.1 Physiography and Geology 

Information on the physiographic and geologic setting of Western Kentucky is summarized 
in The Geology of Kentucky (McDowell , 1986). Physiographically, the City of Leitchfield 
lies on the boundary of the Western Coal Field province to the southwest, which is 
underlain by primarily elastic rocks (shales and sandstones) of Pennsylvanian age, and 
the Mississippian Plateau province to the north and east, which is underlain by older, 
primarily carbonate rocks {limestones and dolomites) of Mississippian age. This area is 
part of a regional syncline (or downward fold) , in which the younger Pennsylvanian rocks 
have been left in the center and eroded around the edges to expose older Mississippian 
rocks. As a result, the Mississippian Plateau wraps around the Western Coal Field in the 
shape of a horseshoe. In Leitchfield, the older Mississippian carbonate rocks occur to the 
north-northeast, and the Pennsylvanian rocks to the south. Although the massive 
limestone formations of Mississippian age have little primary permeability, they are 
susceptible to dissolution in the presence of circulating freshwater, and have developed 
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solution features (karst terrain) throughout the Mississippian Plateau region where they 
occur close to the surface. 

Structurally, the whole area lies within the Illinois Basin, a major structural downwarp in 
the eastern midcontinental United States that extends southwestward through Western 
Kentucky. This part of the basin is crossed by a series of fault systems that converge in 
far western Kentucky, southern Illinois and Missouri, where the Illinois Basin meets the 
Mississippi Embayment, a fault-bounded rift zone extending southwest to the Mississippi 
delta. Two major fault systems run east-west across the Western Coal field province: the 
Pennyrile fault system to the south, and the Rough Creek fault system in the area of 
Leitchfield. The Rough Creek fault system is made up of numerous high-angle normal 
faults , and less common reverse faults. The total displacement of the faults (downward to 
the south) has been generally about 300 feet vertically. Most of this displacement is 
interpreted to have occurred at the end of the Paleozoic era. 

The Rough Creek fault system runs west-northwest to east-southeast immediately south 
of the site and under the City of Leitchfield. The closest mapped fault, which runs just 
south of the site, and through the southern portion of the adjacent Campbell Hausfeld 
property, is aligned with the topographic divide. According to Dames & Moore (1997, in: 
Haley & Aldrich, 2005), this fault has a vertical displacement of 80 to 100 feet (upward on 
the south side, downward on the north side). Older Mississippian rocks (the Hardinsburg 
Limestone, and the Haney Limestone and Big Clifty Sandstone members of the Golconda 
Formation) lie near the surface south of the fault, and younger Mississippian rocks (Glen 
Dean Limestone and Leitchfield Formation) occur to the north. 

The major geologic units in the area of the site (north of the fault), are summarized from 
the Geologic Map of the Leitchfield Quadrangle, Grayson County, Kentucky (Gildersleeve, 
1978). Based on the information available in that source document, on the north side of 
the fault, the Glen Dean (limestone and shale) extends to a depth of about 30 feet below 
ground surface (bgs), and is underlain by interbedded sandstone, shale and limestone of 
the Hardinsburg sandstone and the Haney Limestone to a depth of about 100 feet bgs. 
The Big Clifty Sandstone (sandstone and shale) and the Girkin Formation (limestone and 
shale) occur between depths of about 100 and 300 feet bgs. The massive Mississippian 
limestones of the Ste. Genevieve and St. Louis formations extend below a depth of about 
300 feet bgs to at least 450 feet bgs. 

1.2.2 Groundwater 

Essentially, the formations in the top 100 feet of the subsurface have little primary 
permeability and typically yield little to no water to wells. The subsurface formations 
having the greatest potential for groundwater yield are the Big Clifty sandstone, and the 
deeper Ste. Genevieve and St. Louis limestones. The moderately permeable Big Clifty 
Sandstone and Girkin Formations occur between depths of about 100 and 300 feet bgs. 
The massive Mississippian limestones of the Ste. Genevieve and St. Louis formations, the 
formations with the greatest potential groundwater yield (depending on the presence of 
solution channels) extend below this depth to at least 450 feet bgs. 

Water obtained from most drilled wells in this area of Kentucky is considered hard. 
Sodium chloride (common salt) and hydrogen sulfide are the two naturally occurring 
constituents most often encountered in objectionable amounts in groundwater. Generally, 
the probability of encountering these constituents increases with depth. Water having 
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total dissolved solids (TDS) concentrations above 1,000 parts per million (ppm) is 
considered saline. In Grayson County, the fresh-saline interface (i.e. , the transition from 
fresh groundwater to saline water) typically ranges from elevations of 100 feet National 
Geodetic Vertical Gradient (NGVD) to 300 feet in the uplands (Carey and Stickney, 2005), 
or about 500 feet bgs in the area of the site. However, Hopkins (1966) noted that a well in 
central Grayson County, finished at a depth of 900 feet bgs (at an elevation of -275 feet 
NGVD), contained fresh water; he attributed this anomaly to deep circulation of fresh 
water along the Rough Creek fault system. 

The Rough Creek fault system is associated with sinkholes near Short Creek (about 10 
miles west-northwest of the site) and springs in the area of Grayson Springs (about four 
miles east-southeast of the site). In the area of the site, it appears to be associated with 
the headwaters of streams that flow both to the north and the south away from the fault 
zone, indicating it represents a zone of groundwater discharge in this area. The presence 
of deep, closely spaced, near-vertical faults associated with the Rough Creek fault zone, 
on or close to the southern portion of the site, no doubt adds complexity to the bedrock 
groundwater flow systems that underlie the site. 

Near the surface, shallow groundwater occurs in unconsolidated soil and weathered 
bedrock (referred to as the shallow zone). Based on the information available from local 
studies, bedrock occurs at relatively shallow depths (5 to 18 feet bgs ), and consists of 
shale interlayered with thin beds of siltstone, sandstone and limestone. The overlying 
unconsolidated material is weathered shale and residual silty clay soil derived from shale. 
Locally, groundwater occurs in perched zones within the fill on the adjacent Campbell 
Hausfeld property (fill zone). The depth to water in the shallow zone beneath the site 
varies from less than 2 to about 5 feet bgs, and generally deepens slightly going from 
south to north. The overall flow direction laterally in the shallow zone appears to follow 
the topographic gradient, and this zone would be expected to discharge into the 
Beaverdam Creek drainageway to the north. However, groundwater flow in this zone may 
also be influenced by relict structural features in the soil associated with faulting and 
fracturing of the underlying bedrock, and may also be influenced by manmade buried 
conduits , especially sewers and storm drains. 

Nested monitoring wells installed on the neighboring Campbell Hausfeld property have 
been completed at various depths in shale bedrock, down to a maximum depth of 60 feet 
bgs. Reportedly, vertical gradients vary across the site, but are generally upward in the 
shallow zone during heavy rainfall events (Haley & Aldrich, 2005). This is consistent with 
the model of the area as a groundwater discharge area. where recharge during 
precipitation events quickly fills up the immediately available groundwater storage 
capacity, and groundwater discharges upward into surface drainageways. 

Vertically, the thinly-interbedded shale, sandstone. and limestone rocks near the surface 
are underlain, and may be underdrained, by more massive and permeable deeper 
formations, specifically the Big Clifty sandstone (100-160 feet bgs) and the Ste. 
Genevieve/St. Louis limestones (below 300 feet bgs). Deep vertical fracturing associated 
with the Rough Creek fault system offers circulation pathways downward into those 
formations, and the former onsite supply wells PW-1 and PW-2 (depending on how they 
were constructed) may also represent vertical conduits into deeper formations . 
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In late 2003-early 2004, MACTEC performed a Phase I Environmental Site Assessment 
(ESA) of the facility as documented in MACTEC's Report of Phase I Environmental Site 
Assessment, Robert Bosch Tool Corporation, Leitchfield Division - Building #1, 
Leitchfield, Kentucky (AMEC Project 6690-03-9487-03), dated January 20, 2004. Based 
on the results of the Phase I ESA, MACTEC identified several "recognized environmental 
conditions (RECs)" and potential RECs. 

A Phase II ESA was conducted in November 2004 to determine if historical site operations 
had impacted the soil and/or ground water at the site. The Phase II ESA activities 
included the collection of ten shallow soil samples and nine deep soil samples, the 
installation of four temporary monitoring wells, the collection of one water sample from the 
Henry Filter area, the collection of five groundwater samples, and the collection of two 
surface water samples. The soil and groundwater samples were analyzed for volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), total petroleum 
hydrocarbons, oil and grease (TPH-O&G) and the eight Resource Conservation and 
Recovery Act (RCRA) metals (arsenic, barium, cadmium, chromium, lead, mercury, 
selenium, and silver). The results of the Phase II ESA were documented in MACTEC's 
Report of Phase II Environmental Site Assessment, Robert Bosch Tool Corporation, 
Leitchfield Division Building #1, 410 Embry Drive, Leitchfield, Kentucky (AMEC Project 
6680-04-9537-01 dated January 6, 2005. 

Additional Phase II ESA activities were conducted during 2007 through 2009 to further 
delineate the areas of concern identified in the initial Phase II ESA. 

In March 2007, assessment activities included advancement of 18 direct-push technology 
(DPT) soil borings in two areas of the site, collection of nineteen soil samples for analysis 
of VOCs (all samples) and TPH-O&G (Hazardous Waste Accumulation Building only), and 
installation of eight permanent monitoring wells (MW-1 through MW-8) in the overburden 
outside the building to the southwest, west, northwest, north and northeast. The 
investigation activities were summarized in MACTEC's Status Report of Additional 
Investigations, Robert Bosch Tool Corporation, Leitchfield Division Building #1, 410 Embry 
Drive, Leitchfield, Grayson County, Kentucky, Agency Interest #1579 (AMEC Project 
6680-04-9537-03) dated January 25, 2008. The report concluded that two localized areas 
of TCE-impacted soil exist at the former Hazardous Waste Accumulation Building and the 
Flat Bed Grinder Area. A release of TCE to groundwater at the site was indicated, based 
on the widespread presence of chlorinated volatile organic compounds (CVOCs), 
including TCE and its degradation products, in groundwater sampled from the eight 
monitoring and two former supply wells. 

During May and June 2008, additional investigation activities included a receptor survey 
consisting of a literature and regulatory database search, the advancement of 64 DPT 
borings including the installation of 49 temporary monitoring points in selected DPT 
borings, the installation of 15 permanent monitoring wells (MW-9, MW-10, MW-11A, MW-
11B, MW-1 2A, MW-12B, and MW-13 through MW-21), and the collection of soil samples 
and groundwater samples. Soil and groundwater samples were field screened for 
chlorinated ethenes using the Color Tee method. The receptor survey did not identify any 
human receptors or ecological resources potentially affected by groundwater impacts at 
the site. Soil impacts were found primarily in the vicinity of the Henry Filter, with some 
lesser sources located at the Maintenance Area and the northern portion of the building. 
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The results of the investigation were summarized in MACTEC's Status Report of 
Additional Investigations, Robert Bosch Tool Corporation, Leitchfield Division Building #1, 
410 Embry Drive, Leitchfield, Grayson County, Kentucky, Agency Interest #1579 (AMEC 
Project 6680-04-9537-03) dated September 19, 2008. 

In 2009, AMEC conducted additional assessment activities at the site. In March 2009, 15 
DPT borings were advanced in the eastern and northeastern portions of the site. Soil 
samples were collected from the borings and temporary monitoring wells were installed. 
Soil and groundwater samples were field screened for chlorinated ethenes using the Color 
Tee method . Six groundwater samples and eight soil samples were sent to a fixed-based 
laboratory for analysis. Based on the Color Tee and laboratory analytical results, four 
mid-level groundwater monitoring wells (MW-2M, MW-5M, MW-8M and MW-13M) and 
three shallow monitoring wells were installed (MW-22, MW-23, and MW-24) in April 2009. 
Groundwater samples were collected from the newly installed monitoring wells in May 
2009. MW-24, the easternmost well had no detectable concentrations of voes, 
effectively defining the eastern limits of the shallow plume. The mid-level wells had CVOC 
concentrations generally equal to or greater than the paired shallow well. MW-8M did not 
produce sufficient water to permit sampling. MW-13M and MW-2M had higher 
concentrations of CVOCs than shallow wells MW-13 and MW-2, indicating that the shale 
is a pathway for migration of contaminants. 

In September and October 2009, a four-week pumping test was conducted using the 
former supply well PW-2 as the pumping well. The purpose of the pumping test was to 
evaluate the hydraulic relationship between the deep bedrock zone and the nearby 
shallow and mid-level wells. The vertical hydraulic gradient in the shallow zone is variable 
(upward and downward). However, the hydraulic gradient is consistently downward 
between the shallow and mid-level zones, on the order of 0.1 to 0.2. Based on water 
levels in the two deeper wells (PW-2 and PW-1 ), compared to nearby shallow wells, the 
gradient is also downward from the near-surface shale to deeper bedrock layers. Long
term pumping from PW-2 was conducted over four weeks at an average rate of 8.6 gpm. 
Of the wells monitored during the aquifer test, the only well that exhibited a probable 
hydraulic connection to PW-2 (although very slight) was MW-2M. The water level in this 
well exhibited a fluctuating decline that appeared to mimic the pumping well during the 
step test, but the total fluctuation was on the order of only 0.03 feet. After the pump in PW-
2 was turned off, the water level in this well rose slowly (on the order of 0.10 feet over one 
day) until precipitation starting on October 27 caused it to rise more sharply. Based on 
these indications, it can be concluded that this well responds strongly to precipitation, and 
very slightly to pumping from the former deep supply well PW-2, located approximately 10 
feet away. The overall conclusion from the pumping test is that pumping from PW-2 had a 
minor hydraulic influence on MW-2M, and no influence on MW-2 or the other shallow 
wells. Water level fluctuations observed in PW-1 were either not related to PW-2, or 
represented a very delayed response to pumping from that well. These results suggest 
that there is not a significant migration pathway from the shallow zone into the deeper 
zones of the aquifer. 

The results of the 2009 investigations were summarized in MACTEC's Status Report of 
Corrective Action Investigations, Robert Bosch Tool Corporation, Leitchfield Division 
Building #1, 410 Embry Drive, Leitchfield, Grayson County, Kentucky, Agency Interest 
#1579 (AMEC Project 6680-04-9537-04) dated June 29, 2010. 
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Upon completion of the 2007-2010 investigations, the groundwater monitoring network 
currently installed at the site included: 

• 30 shallow zone monitoring wells (MW-1 through MW-28), including two shallow 
well pairs (MW-11 B/A and MW-128/A) installed between 2007 and 2009, and four 
shallow zone monitoring wells (MW-25 through MW-28) installed during the 
remedial action pilot test conducted in 2010. The shallow zone wells are 6 to 24 
feet deep, with screen lengths between 3 and 10 feet, and are generally screened 
across the soil-bedrock interface. 

• Four mid-level wells, installed in April-May 2009. The mid-level wells are paired 
with corresponding shallow zone wells and are finished with 10 feet of screen at 
total depths between 36 to 41 feet bgs and are double-cased, with a steel outer 
casing sealed into bedrock down to a level at or below the bottom of the screen of 
the corresponding shallow well. 

• Two deep former supply wells: PW-1 (an 8-inch well with a total depth of 367 feet 
bgs) and PW-2 (a 6-inch well with an estimated total depth of 475 feet bgs). 

The soil boring locations and the water sampling locations from the previously mentioned 
assessment activities are shown on Figure 2. The well construction details for site 
monitoring and production wells are summarized in Table 1 and analytical results for the 
groundwater samples collected during the previous environmental investigations are 
included in Table 2. The following conclusions and observations are condensed from 
information obtained during the previous environmental investigations: 

• The shallow subsurface at the site consists of silty clay overburden soils 
grading downward into shale bedrock with thin hard limestone and 
sandstone interbeds. Relatively unweathered rock is encountered at 
variable depths ranging from 4.5 to 18.5 feet bgs. Figure 3 shows a map of 
bedrock surface elevations across the site, produced from the boring logs 
and well construction logs generated during the investigations. 

• Based on field hydraulic conductivity (slug) testing, hydraulic conductivity 
ranged from 0.011 to 3.7 feeUday in the shallow groundwater zone and 
generally increases with depth and nearness of the screen to the 
soil/bedrock interface. Hydraulic conductivity in the mid-level zone ranged 
from 0.005 to 9.0 feeUday, with MW-2M near the fault zone having the 
highest measured conductivity of any site monitoring well. 

• The overall direction of groundwater flow in the shallow zone is to the north 
and northeast, in the general direction of the topographic gradient and pre
construction drainage. Figure 4 shows groundwater elevations mapped in 
the shallow zone during the July 2009 sampling event. A bedrock high 
occurs under the southeastern portion of the plant, probably representing a 
pre-construction topographic divide, and little to no groundwater flow 
occurs in this area (see Figure 3). 
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• Most of the flow in the shallow groundwater zone appears to occur in 
relatively localized zones in the vertical profile where shale partings in the 
rock or relict structures in the clay are relatively open. Secondary 
permeability (and pathways for contaminant migration) may be provided by 
vertical fracturing and associated troughs in the bedrock surface. The 
upper bedrock zone (at the soil/bedrock interface) appears to be somewhat 
more permeable than the overlying silty clay soil, and to offer the primary 
pathway for lateral groundwater flow and contaminant migration in the 
shallow groundwater zone. An additional pathway may also occur 
approximately 40 feet bgs at the shale/limestone interface, where the mid
level wells are screened. MW-2M and MW-13M have some of the highest 
hydraulic conductivities calculated at the site and the strong, rapid 
response of MW-2M to precipitation events shows a strong connection to 
recharge features in and around the upgradient fault zone. 

• The source area for TCE impacts, under the west central portion of the 
plant, appears to be associated with materials handling processes in the 
area of the former degreaser (on the north side of the Henry Filter pit), and 
just outside the original building, which ended just south of the plating 
room. 

• CVOC impacts in shallow groundwater are widespread across the site, 
both horizontally and vertically. The highest groundwater concentrations, 
greater than 100 milligrams per liter (mg/L), are associated with the soil 
source area identified under the west-central portion of the plant. in the 
area of the former degreaser (north side of the Henry Filter pit) and the 
south wall of the original plant. CVOCs have been detected in both the 
deep former supply wells (PW-1 and PW-2). The presence of CVOCs in 
the deep wells may have resulted from deep fracturing in combination with 
a downward vertical gradient, or possibly from incomplete sealing of the 
former supply well casings, which may have acted as conduits for 
downward migration from the shallow zone. Table 2 provides a summary 
of all groundwater monitoring well analytical results obtained from the 
assessment activities. Figure 5 shows the distribution of CVOCs in shallow 
groundwater from the most recent site-wide sampling event in May 2009. 
Figure 6 shows a geologic cross-section of the site with the possible 
pathway through the fault zone to the deep wells , PW-1 and PW-2. 

• The constituents of concern (COCs) in groundwater identified on the basis 
of the cumulative analytical data concentrations and frequency of 
detections above groundwater screening levels are the CVOCs TCE, cis-
1,2-dichloroethene (cis-1 ,2-DCE), 1, 1-dichloroethene (1, 1-DCE) and vinyl 
chloride (VC). The presence of TCE degradation products in the plume, 
which generally increase as a percent of total CVOCs with distance from 
the source area, indicates reductive dechlorination (natural attenuation) is 
occurring. 

• Site conditions favor corrective actions focusing on groundwater rather 
than soil , due to the presence of higher concentrations of CVOCs in 
groundwater than in soil. 
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In August 2008, in conjunction with the review of the Status Report of Additional 
Investigations (MACTEC, 2008), MACTEC performed a preliminary evaluation of potential 
remedial alternatives, on behalf of RBTC. The previous site assessment activities had not 
completely delineated the horizontal and vertical extent of contamination; however, it was 
deemed beneficial to proceed to address the known groundwater contamination in the 
overburden to prevent further contribution to the overall plume. Included in the evaluation 
were in-situ application of nanoscale iron powder, in-situ application of emulsified zero
valent iron (EZVI), in-situ application of Trap and Treat BOS 100®, in-situ air sparging with 
soil vapor extraction (AS-SVE), dual-phase extraction (OPE), and biostimulation. 

Based on the results of the preliminary evaluation, including technical effectiveness and 
cost, two of these corrective measures alternatives were selected for pilot testing -
biostimulation and Trap and Treat BOS 100®. MACTEC prepared and submitted a 
Remedial Action Pilot Work Plan, Robert Bosch Tool Corporation, Leitchfield Division 
Building #1, 410 Embry Drive, Leitchfield, Kentucky, Agency Interest #1579 (AMEC 
Project 6680-04-9537-05) to the KOEP on August 17, 2009. The Remedial Action Pilot 
Work Plan was approved by the KOEP, Division of Waste Management, Hazardous 
Waste Branch by letter dated September 4, 2009. 

1.2.5 Pilot Testing 

Pilot testing of the proposed remedies was performed between January and June 2010. 
Four pilot test areas were selected to test the relative effectiveness of Trap and Treat 
BOS 100® and biostimulation in both the source area (CVOC concentrations exceeding 
50 mg/L) and the dilute plume area (CVOC concentrations between 1 and 10 mg/L). 

The results of the pilot study were documented in MACTEC's Remedial Action Pilot Test 
Report, Robert Bosch Tool Corporation, Leitchfield Division Building #1, 410 Embry Drive, 
Leitchfield, Kentucky (AMEC Project 6680-04-9537-05) submitted to the KOEP, Division of 
Waste Management, Hazardous Waste Branch on October 6, 2010. 

The pilot study concluded that biostimulation was shown to be feasible for degrading 
CVOCs in the dilute plume; however, the large injection volumes used with the sodium 
lactate solution noticeably displaced or mobilized contamination in the source area. 
Additionally, pilot monitoring indicated that the amendment injected in the plume area, 
near MW-4, was depleted and no longer able to promote dechlorination by the end of the 
monitoring period. The full-scale use of biostimulation should therefore use a lower
volume, longer-lasting amendment. Biostimulation was not considered to be feasible for 
the source area based on the failure to achieve reducing conditions. 

The pilot study also concluded that Trap and Treat BOS 100® would be effective in the 
source area, both sequestering and degrading the high-concentrations of CVOCs in the 
vicin ity of the Henry Filter pit. The Trap and Treat BOS 100® would also be effective in 
the dilute plume. Because permeability in the overburden has been observed to increase 
at the interface with the underlying shale, injections should be biased to place more Trap 
and Treat BOS 100® at and into the weathered surface at the top of shale. Additionally, 
the pilot testing showed strong evidence that the excavation around the Henry Filter pit 
acts as a collection and mixing area for flows passing through the clay overburden and 
possibly the top of shale as well. Since these disturbed soils serve as a node in local 
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preferential flow pathways, the injection pattern and dosing will be adjusted to ensure an 
adequate quantity of Trap and Treat BOS 100® is placed around the sides and bottom of 
the fi lter pit. Additional injection points may be placed through the bottom of the filter pit 
as needed. 

1.3 SCOPE AND PURPOSE OF WORK PLAN 

This Remedial Action Work Plan (RAWP) has been prepared for submittal to the Kentucky 
Division of Waste Management (KDWM), Superfund Branch to address corrective action 
activities proposed for shallow zone groundwater at the referenced facility. The purpose 
of the RAWP is to identify a scope of work, implementation and monitoring plan, and 
estimated schedule for treatment of CVOCs in groundwater, concurrently with continued 
assessment work at the site. Selection of additional remedial measures for 
enhancements of this shallow zone remediation, if needed, will be based on the results of 
the post-injection monitoring described herein, as well as the results of the additional 
assessment work. 

This RAWP includes selection of treatment application areas, implementation procedures, 
and monitoring of treatment effectiveness. 

1.4 ORGANIZATION 

This RAWP is designed to provide a stepwise approach for implementing the selected 
remedial alternatives for shallow zone groundwater treatment. The RAWP is divided into 
six sections. Section 1.0 provides an introduction to the site, a summary of previous 
environmental investigations and pilot testing, the general scope and purpose, summary 
of the RAWP organization, and RAWP Guidance Documents. Section 2.0 includes a 
statement of the RAWP objectives, an implementation strategy, a summary of site health 
and safety documentation and procedures, and reference to quality control measures. 
Section 3.0 presents the implementation procedures and scope of work for remediation of 
groundwater. Section 4.0 provides a brief description of the contents included in the 
proposed Remedial Action Implementation Report. Section 5.0 provides for an estimated 
schedule for conducting the identified scope of work. Section 6.0 provides additional 
references used in the completion of this Work Plan. 

1.5 GUIDANCE DOCUMENTS 

This RAWP has been prepared using the following documents for guidance: 

• Kentucky Division of Waste Management (KDWM), January 8, 2004, 
"Kentucky Guidance for Ambient Background Assessment." 

• KDWM, January 15, 2004, "Kentucky Guidance for Groundwater 
Assessment Screening." 

• United States Environmental Protection Agency (USEPA), June 2011 , 
"Regional Screening Levels." 

• Parsons Corporation, August 2004, "Principles and Practices of Enhanced 
Anaerobic Bioremediation of Chlorinated Solvents." 

1-9 



Kentucky Division of Waste Management - Remedial Action Work Plan 
AMEC Project 6680-04-9537-05 

February 6, 2012 

• Parsons Engineering Science, August 1998, "Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water." 

• USEPA, Office of Solid Waste and Emergency Response, 1998, 'Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd 
Editions, Final Update Ill , SW-846." 
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The following section presents the objectives, general strategy, safety procedures, and 
quality assurance plan for remedial action. 

2.1 OBJECTIVES OF REMEDIAL ACTION 

In general, the objectives of this remedial action work plan are to: 

• Prevent migration of high-concentration CVOCs from the source area, near 
the Henry Filter Pit, into surrounding groundwater; 

• Promote degradation of the shallow zone CVOC plume outside of the 
source area by promoting "mixed behavior" with a series of injection 
barriers (mixed behavior involves creation of varying zones of aerobic and 
anaerobic conditions across the site, allowing for multiple degradation 
pathways including dechlorination, co-metabolism, and oxidation); 

• Identify preferential migration pathways in the overburden and upper shale 
during implementation and optimize the placement of injection points and 
amendments to intercept them; 

• Monitor the treated area and document the response to biostimulation to 
determine suitable reinjection intervals and estimate the time required to 
achieve groundwater remediation goals; 

• Prepare a written report documenting the field activities, the results 
obtained, and providing AMEC's conclusions and recommendations for 
additional remediation enhancements. Figures, tables, and photographs 
necessary to describe the work performed and to support the conclusions 
and recommendations will be included. 

2.2 GENERAL IMPLEMENTATION STRATEGY 

This section summarizes the basis for the RAWP development. The strategy proposed 
for this project addresses full-scale implementation of groundwater treatment in the 
shallow zone using two technologies, biostimulation using Regenesis 30Me (30Me) and 
chemical adsorption and reduction using Trap and Treat BOS 100®. Full-scale treatment 
areas are shown on the site map in Figure 7. 

The sequence of implementation will be injection of Trap and Treat BOS 100® in the 
source area, followed by injection of the 30Me in the surrounding plume. Direct contact 
between the Trap and Treat BOS 100® and 30Me will load the carbon component of the 
Trap and Treat BOS 100® with amendment hydrocarbons, rendering it unable to sorb 
CVOCs, as intended. To minimize this condition , a buffer distance of approximately 20 
feet has been maintained between the nearest Trap and Treat BOS 100® and 30Me 
injection points. In addition, sentinel wells at the perimeter of the Trap and Treat BOS 
100® treatment area will be monitored during fracturing and injection of the nearby 30Me 
points. If influence is indicated by a rise in groundwater elevation or an increase in 
specific conductance in the sentinel well , the 30Me point will be injected with a reduced 
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volume of amendment, relocated to a greater distance, or abandoned and not used, 
depending on the severity of the indicated cross-connection. 

Investigative derived waste (IDW) consisting of drill cuttings, development water, purge 
water, and decontamination fluids will be containerized and characterized for appropriate 
disposal. 

A written report will be prepared to document the remediation activities performed at the 
site and provide a detailed summary of remediation activities and the response of the 
aquifer to the full-scale treatment efforts. AMEC's conclusions and recommendations 
regarding any enhancements to the remedial action will also be provided in the report. 

2.2.1 Pre-Injection Investigation 

The remedies described in this plan address CVOC contamination in the shallow zone. 
Prior to injection, macro-core samples or dual tube samples will be collected and 
examined at various locations in the Trap and Treat BOS 100® treatment area to identify 
preferential pathways in the clay and the upper weathered shale and to screen for CVOC 
concentration profiles with depth. Cores will be collected in the previously-injected pilot 
treatment area near MW-25, adjacent to the Henry Filter pit, near MW-12B/A, and near 
MW-27. The cores from the pilot area will help verify the Trap and Treat BOS 100® 
distribution pattern achieved with the pilot injections. Of interest is the thickness of the 
Trap and Treat BOS 100® layer created during the pilot study, the radius of distribution, 
and whether fractures were created near the top of shale or a higher elevation. Additional 
cores may also be collected and examined after the initial full-scale injections to provide 
confirmation that distribution is occurring at the desired depths and radius. This will permit 
adjustment of point spacing and injection techniques to improve results in subsequent 
injection points. 

2.2.2 Trap-and-Treat BOS 100® 

Trap and Treat BOS 100® treatment will involve injecting a slurry of iron-impregnated 
activated carbon into the source area groundwater matrix. Trap and Treat BOS 100® 
"traps" groundwater VOCs by adsorption onto the carbon granules and holds the 
contaminants in close proximity to the impregnated zero-valent iron to be "treated" by 
chemical reduction. TCE is sequentially dechlorinated to ethene as the iron is oxidized 
and the CVOCs are reduced. The proposed locations of the Trap and Treat BOS 100® 
injection points are indicated on Figure 7. The source area treatment will receive 70 multi
level "overburden" injection points placed at approximately 10-foot intervals (shown in red) 
and 55 "shale" injection points (shown in orange), located between the overburden points. 
A North-South cross section showing the source area Trap and Treat BOS 100® 
treatment area is presented on Figure 8. 

Based on groundwater concentrations, the most significant releases were near the Henry 
Filter pit and the previous south end of the building, near MW-25. Since the disturbed soil 
around the pit is presumably more permeable than the surrounding matrix, shallow 
groundwater will flow more easily around the pit than in the surrounding soils. Success of 
the source area treatment requires placing the Trap and Treat BOS 100® material to 
intersect the flow paths of the most highly-contaminated groundwater. Figure 9 shows a 
North-South and an East-West cross section of the shallow zone in the Trap and Treat 
BOS 100® treatment area, including the Henry Filter Pit. The pit is approximately 1 O feet 

2-2 



Kentucky Division of Waste Management - Remedial Action Work Plan 
AMEC Project 6680-04-9537-05 

February 6, 2012 

deep and the bottom of the pit approaches the top of shale elevation at the eastern edge. 
Placement of Trap and Treat BOS 100® around the sides and bottom of the pit will 
intercept this preferential flow and presents possibly the best opportunity for CVOC mass 
removal. The room to the north of the pit previously contained compressors and air 
handling equipment, most of which have been moved. Additional relocation of equipment 
or adjustment of the grid may be performed in order to access this area and perform the 
necessary drilling and injection. If this is not completely possible, the next best course is 
to install the injection points as a downgradient barrier between MW-27 and MW-5. 

Post-injection monitoring will be performed as shown in Table 3 and in conjunction with 
the biostimulation monitoring. Treatment success would be indicated by reductions at 
MW-11 B/A, MW-26, and MW-27 similar to or greater than achieved in the pilot at MW-25. 

2.2.3 Biostimulation 

The biostimulation component will treat groundwater in the shallow CVOC plume area 
(outside the concentrated source, total CVOC concentrations below 100 mg/L). 
Biostimulation will involve injecting Regenesis 3DMe (a multi-component amendment 
containing both quick-release and slow-release components) into eight rows of injection 
points and permanent injection wells. The proposed locations of the biostimulation 
injection wells are indicated on Figure 7. Eight rows of temporary injection points and 
permanent injection wells are designed to produce a sequence of anaerobic and aerobic 
treatment zones in the shallow aquifer to take advantage of multiple CVOC degradation 
pathways inherent in "mixed behavior." This provides flexibility to optimize the treatment, 
depending on the response of the aquifer geochemical conditions and CVOC 
concentration trends. The spacing of the injection points and rows has been selected to 
obtain consistent reducing conditions along the length of the row, while permitting aerobic, 
oxidizing conditions to persist in the intervals between rows and aerobic co-metabolism in 
the transitional areas between aerobic and anaerobic zones. 

Within the anaerobic zone along the injection rows, metabolism of the injected substrate 
by aerobic and anaerobic bacteria will deplete dissolved oxygen (DO) and reduce oxidized 
inorganics in the matrix (e.g. , sulfates, nitrates, etc.) . A low DO concentration will be 
maintained to encourage reductive dechlorination. The goal is to produce conditions 
where the desired dehalococcoides (DHC) chloro-respiring bacteria populations 
necessary for the reductive dechlorination of TCE can favorably compete with other 
organisms (i.e., available hydrocarbon source, DO < 1 mg/L, oxidation reduction potential 
[ORP] of O to -225 millivolts [mV] and pH > 5.0 standard units [su]). 

In the aerobic region between the injection rows, aerobic bacteria will be able to degrade 
cis-1,2-DCE and vinyl chloride, which may accumulate from incomplete reduction of TCE 
in the anaerobic zones. Vinyl chloride can be directly oxidized if there is adequate 
dissolved oxygen present. Cis-1 ,2-DCE is usually degraded by cometabolism, requiring 
both the presence of dissolved oxygen and dissolved hydrocarbons, which will be 
supplied by breakdown products from the amendments migrating outward from the 
anaerobic zones. Cometabolism will be most likely in the fringes adjacent to anaerobic 
zones, while direct oxidation will prevail in the most highly aerobic zones farther 
downgradient from the injection rows. 

At the periphery of the shallow plume (CVOC concentrations below 1 mg/L), only 
temporary injection points are used because the probability is high that a single injection 
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will suffice to achieve CVOC concentration goals. Injection points in groundwater with 
CVOC concentrations between 1 and 10 mg/L will be mainly temporary points; however, 
several strategically located points will be converted to permanent injection wells to allow 
future injections of additional amendments and bio-augmentation cultures. Where 
groundwater concentrations exceed 10 mg/L, all injection points will be installed as 
permanent wells , since the necessity for re-injection in these locations is highly likely. A 
North-South cross section showing the biostimulation treatment area is presented on 
Figure 8. 

The response to the injections will be monitored for approximately 90 days to determine 
whether reducing conditions are achieved and whether dechlorination is converting TCE 
(the primary COC) to cis-1 ,2-DCE, VC, and ethene. Table 3 provides the monitoring 
locations. sequence of monitoring events. and the parameters included. Monitoring may 
indicate several possible conditions and different conditions may exist in different portions 
of the plume. 

1. Persistent Aerobic Conditions. This indicates that the amendment has 
either been depleted without consuming the available DO or the bacterial 
populations have not multiplied sufficiently to consume the amendment. 
Low residual total organic carbon (TOC) concentrations indicate the former 
condition, requiring additional injection of 3DMe. High TOC in conjunction 
with high DO, nitrate, and sulfate, indicates inadequate biological activity. 
Either additional time can be allowed for native populations to multiply or 
bio-augmentation cultures can be injected to speed the process. 

2. Mixed Aerobic and Anaerobic Conditions. This is the preferred design 
condition, providing for dechlorination, cometabolism, and aerobic oxidation 
at varying distances from the injection rows. Monitoring will continue until 
either depletion of amendments is indicated or treatment goals are 
achieved. 

3. Widespread Anaerobic Conditions with Buildup of Breakdown Products. In 
this condition, TCE concentrations will decline, but cis-1 ,2-DCE and vinyl 
chloride will accumulate and persist. This indicates that native bacterial 
populations are not capable of complete dechlorination and wider 
propagation of the anaerobic zones has prevented aerobic cometabolism 
and direct oxidation. Potential responses include: 

• Injection of bio-augmentation cultures to permit complete 
dechlorination. This would be preferred where TCE concentrations 
remain above the USEPA maximum contaminant levels (MCLs) and 
is a possible solution for cis-1,2-DCE accumulations. 

• Injection of oxidant to re-establish aerobic conditions. This would 
be the preferred response where the primary COC is vinyl chloride. 
A dilute solution of hydrogen peroxide would re-establish aerobic 
conditions and permit degradation of VC and, if sufficient TOC 
remains, to support cometabolism of cis-1 ,2-DCE. 
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• Alternating aerobic and anaerobic rows. Replenish 3DMe as 
needed to maintain anaerobic conditions in rows 3, 5, and 7 while 
add ing peroxide to rows 2, 4, 6, and 8 to prevent VC migration. 

2.3 HEAL TH AND SAFETY PLAN PREPARATION 

The existing Health and Safety Plan (HASP) prepared for the project will be updated and 
expanded to include the additional hazards and work procedures required for the shallow
zone groundwater remediation . The updated HASP will include chemical and material 
handling, remediation drilling techniques, amendment injection procedures, spill response 
and emergency procedures. The HASP will be developed in accordance with 
Occupational Safety and Health Administration (OSHA) requirements (29 CFR 1910.120) 
and will be reviewed and signed by all individuals (AMEC personnel and other) present at 
the site for the purpose of remediation and monitoring activities. 
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This RAWP provides for implementation of selected remedial technologies for the 
treatment of chemically-affected soil and groundwater at the subject site . The scope of 
work presented in this RAWP is based on the strategy presented in Section 2.2. The 
identified scope of work includes installation of additional monitoring wells , permanent 
injection wells , temporary injection points, injection of treatment amendments, and 
monitoring of remediation effectiveness. Specifics, regarding work items for this project, 
are described in the following sections. 

3.1 UNDERGROUND INJECTION CONTROL CONSIDERATIONS 

Class V Aquifer Remediation Well (ARW) notifications will be required for both the 
permanent injection wells and the direct-push injection points in accordance with 
Underground Injection Control (UIC) regulations (40 CFR 144). Performance of this 
remed ial action will involve injection of fluids into a surficial aquifer through Class V 
underground injection control wells. UIC notification will be submitted under separate 
cover to the USEPA Region IV office in Atlanta, Georgia. Following injection, pH, 
chloride, and total dissolved solids (TDS) may temporarily exceed secondary drinking 
water standards. It is expected that the pH, chloride, and TDS will return to naturally
occurring background values within 365 days from final injection. 

3.2 PRE-REM ED IA TION INVESTIGATION 

Prior to injection, macro-core or dual tube samples will be collected and examined at a 
minimum of three locations in the Trap and Treat BOS 100® treatment area and three 
locations in the pilot Trap and Treat BOS 100® injection grid. Selecting points to be used 
as injection locations, continuous DPT samples will be collected from the ground surface 
to the depth of refusal. The pilot area cores will be examined and the elevation and 
thickness of Trap and Treat BOS 100® layers will be noted. Trap and Treat BOS 100® 
layers may cause incomplete sample recovery, in which case the thickness will be 
undetermined. The injection area cores will be examined for partings, sand seams, or 
other potential indications of strata that may be more transmissive. The estimated depth 
at which these features occur will be recorded. At least one segment from a core 
collected near the Henry Filter pit will be field-screened for CVOCs using Color Tee and 
selected samples will be analyzed by EPA Method 8260B for VOCs. If only one sample is 
selected, the bottom segment of the core will be screened. At least one core from an 
overburden point location adjacent to a proposed shale injection well will be collected. 
The core will be examined as described for the pilot area core above. 

3.3 TRAP AND TREAT BOS 100® INJECTION 

3.3.1 Direct-Push Drilling for Trap and Treat BOS 100® 

A total of approximately 125 DPT borings will be advanced using 1.5-inch to 2.5-inch drill 
rods to perform the Trap and Treat BOS 100® direct injection. The initial approach 
specifies that approximately 70 of these will be designated as "overburden" injection 
points and 55 designated as "shale" injection points. However, based on the results of the 
core investigation and results of initial injections. point spacing and quantities injected at 
each interval may be adjusted in the field as needed. Drilling locations for the Trap and 
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Treat BOS 100® injection points are shown on Figure 7. Figure 9 shows two cross 
sections through the source area with the approximate top-of-shale elevations shown. 

The "shale" injections will be performed first to allow the deeper fractu res to form in and 
immediately above the upper weathered shale without losing pressure through the higher 
"overburden" fractures. Each borehole will be predrilled approximately 1-2 feet into the 
shale using an auger slightly smaller than the DPT rod used for injection (1-7/8" to 2-1/4" 
auger for a 2.5-inch rod). Then a DPT rod and injection point will be driven to refusal 
through the boring. A single injection into the upper shale will be performed at each 
boring. The "overburden" injection points will be driven to refusal at the top of weathered 
bedrock, at approximately 12 to 18 feet bgs, with multiple injections performed at 
approximately 2-foot intervals. Injection of the Trap and Treat BOS 100® slurry is 
described in Section 3.3.2. 

If initial injections show that the formation will not accept the required volumes of Trap and 
Treat BOS 100®, additional top-down injection intervals may be added into the 
overburden at the "shale" injection locations or the entire grid may be converted to 
combined overburden and top-of-shale points, as required. 

3.3.2 Trap and Treat BOS 100® Injection 

Trap and Treat BOS 100® will be directly injected into each of the 125 DPT borings 
described in Section 3.1.2 and shown on Figure 7. Trap and Treat BOS 100® product 
information is provided in Appendix B. A total of 16,380 lbs of Trap and Treat BOS 100® 
(78 full drums) will be required for injections. Appendix C provides calculations of Trap 
and Treat BOS 100® requirements. Since Trap and Treat BOS 100® removes CVOCs 
both by carbon adsorption and by chemical reduction, the calculated dosage considers 
both the application of sufficient iron to reduce the contaminants in the long term and 
sufficient carbon to reduce groundwater contaminant concentrations in the short term. 
Each overburden injection point will be injected at three to four intervals, spaced 
approximately two feet apart vertically. Each "overburden" boring will receive 
approximately 175 lbs of Trap and Treat BOS 100® and 250 gallons of water, or 50 lbs of 
Trap and Treat BOS 100® and 70 gallons of water at each of three or four vertical 
intervals. Each "shale" boring will be injected at a single interval in the upper shale with 
75 lbs of Trap and Treat BOS 100® and 105 gallons of water. A typical injection profile is 
provided on Figure 10. 

The Trap and Treat BOS 100® will be mixed with water in an agitated tank to form a slurry 
and injected using a positive displacement pump. Fluid discharge from the pump is 
connected directly to the DPT rods for injection into the aquifer matrix. The DPT rods will 
be equipped with expendable drive points that permit injection at multiple levels during the 
same push. The positive-displacement injection pump has a dead-head pressure 
capability in excess of 1,000 pounds per square inch (psi); however, because of the 
shallow depth of the injections, peak pressures are expected to be significantly lower 
when fracturing of the matrix occurs. During pilot injections, pressures required were 
typically below 200 psi and the highest pressures were below 400 psi. Injection will 
initially proceed in a top-down manner at the aforementioned two-foot intervals from the 
top of the water table to refusal. In this manner, new injections are least likely to follow 
the pathways already opened by fracturing of the previous interval. If problems are 
encountered with fluid leakage or "surfacing," the injection method may be changed to a 
"bottom-up" sequence. 
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A total of 167 DPT borings will be advanced to perform amendment injection for the plume 
remediation. A total of 124 of these are temporary injection points and will be abandoned 
by grouting upon completion. The remaining 43 injection points will be converted to 
permanent injection wells after completion of the DPT fracturing and injections. The DPT 
boring locations are shown on Figure 7 and are nominally situated at 15-foot intervals on 
rows spaced approximately 60 feet apart. If the design volumes cannot be injected at 
these intervals, additional points may be necessary. 

As the DPT borings are advanced, injections will be performed to enhance the formation 
permeability by propagating fractures through application of injectate under pressure. As 
the drill rod is advanced, a 3DMe solution (10 parts water to 1 part 3DMe) will be injected 
at three to five intervals, spaced approximately two feet apart vertically from one foot 
below the top of groundwater to refusal. 3DMe product information is provided in 
Appendix B. The 26 injection points located inside the 10 mg/L total VOC isopleth will 
receive 330 gallons of solution, while the remaining 141 points will receive 220 gallons of 
solution each. A total of 3,600 gallons of concentrate and 36,000 gallons of dilution water 
will be required. Appendix D provides calculations of 3DMe requirements . The solution 
will be injected using a positive displacement pump. Fluid discharge from the pump is 
connected directly to the DPT rods for injection into the matrix. The DPT rods will be 
equipped with slotted, retractable drive points that permit injection at multiple levels during 
the same push. The positive-displacement injection pump has a dead-head pressure 
capability in excess of 1,000 pounds per square inch (psi); however, because of the 
shallow depth of the injections, peak pressures are expected to be much lower when 
fracturing of the matrix occurs. Injection will proceed in a top-down manner at the 
aforementioned two-foot intervals from the top of the water table to refusal. 

At the termination depth of each boring and following injection, DPT rods at temporary 
injection points will be extracted and the holes will be grouted to the surface with a 
bentonite cement grout. Permanent injection wells will be installed in the borings 
designated on Figure 7 as permanent. A detail of the permanent well installation is 
provided on Figure 11 . The permanent injection wells will consist of 3/4-inch ID Schedule 
40 PVC flush-threaded riser pipe with the bottom section consisting of 10 feet of 0.010-
inch machine slotted PVC screen. The screened interval will be approximately 5 to 15 
feet bgs. Total depth will vary, but is expected to average near 15 feet bgs. A #20-40 
sieve silica sand pack will be installed to one foot above the top of screen, followed by a 
#30-65 fine sand seal and cement-bentonite grout to the ground surface. Potable water 
will be added to hydrate the seal and it will be allowed to sit overnight. A prepack well 
screen may be substituted for the screen and sand pack described above. The well risers 
will terminate approximately 2 to 4 inches below the ground or floor surface and be 
completed with an 8-inch steel cover, as shown. 

3.4.2 Bioaugmentation 

Polymerase chain reaction (PCR) analyses during pilot testing showed some native 
populations of DHC are present. However, if remediation monitoring indicates that 
reducing conditions are achieved (ORP less than -50mV and DO less than 1 mg/L), but 
concentrations of TCE or its daughter products does not decline significantly, 
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bioaugmentation can be implemented to speed the CVOC degradation rate. Cultures of 
bacterial consortia, containing DHC are available from two sources; Biodechlor lnoculum 
(available through Regenesis) and BAC-9 (available through EOS Remediation, LLC). 

3.5 INVESTIGATIVE DERIVED WASTE 

Investigative derived waste (IDW) consisting of the following media will be containerized in 
55-gallon drums and staged on the site pending waste characterization: 

• Drill cuttings generated during the drilling process. 
• Development water generated during well installation activities. 
• Purge water generated during groundwater sampling activities. 
• Decontamination fluids generated during decontamination activities. 

3.6 MONITORING PROGRAM 

Groundwater remediation performance monitoring parameters and sampling intervals are 
summarized on Table 3. 

3.6.1 Monitoring Well Purging and Sampling 

Monitoring wells will be purged prior to sample collection to remove any stagnant water 
from the well so that the samples collected will be representative of the groundwater 
quality in the vicinity of each well. Sampling methods may vary but will include either low 
flow or traditional methods. During either sampling method, to determine when a well has 
been adequately purged, specific conductance, DO, ORP, pH, water temperature, and 
turbidity will be measured periodically during well evacuation using instruments which will 
be calibrated daily and the volume of water removed will be observed and recorded. The 
wells will be considered adequately purged when the pH, specific conductance, 
temperature, and turbidity of the groundwater have stabilized. Wells that evacuate to 
dryness or cannot maintain a stable water level with less than a 50 milliliter/minute 
pumping rate will be sampled as soon as the well has recovered enough to yield sufficient 
volume for a sample. For wells that do not stabilize after an hour of low flow purging, the 
samples will be collected at that point in time. 

The monitoring wells will be purged using either a low-flow electric pump or peristaltic 
pump. The pump or pump inlet tubing will be lowered to approximately the midpoint of the 
well screen. Well soundings to verify total depth of the wells and detect sediment 
accumulation will be performed after all water sampling is complete in order to avoid 
excessive turbidity. The low flow pump will be removed from the well and groundwater 
samples will be collected with a new disposable polyethylene bailer attached to a new 
length of polypropylene rope. Depending upon the type of low-flow pump used, the 
groundwater samples may be collected using the low-flow pump. The low-flow pump will 
be decontaminated between wells using de-ionized water, Alconox, and isopropyl alcohol. 

3.6.2 Baseline Monitoring 

Prior to implementing the injections, groundwater elevations will be obtained from all site 
monitoring wells. A full round of groundwater samples will be collected from all onsite 
monitoring wells and analyzed for voes using USEPA Method 8260B. Additionally, field 
parameters of pH, ORP, DO, temperature, and specific conductance will be obtained from 
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all monitoring wells. The groundwater samples from monitoring wells MW-5, MW-9, MW-
13, and MW-22 will also be analyzed for methane, ethane, and ethene by USEPA Method 
RSK 175, chloride by USEPA Method 325.2, total dissolved solids (TDS) by USEPA 
Method 160.1 , and nitrate and sulfate by IC Method E300. A status report of the baseline 
monitoring will be submitted to KDWM approximately 45 days following receipt of 
laboratory reports. If timing is advantageous, these may be included in combined reports 
with concurrent investigation results. 

3.6.3 Remediation Effectiveness Monitoring 

Following completion of the injections, monitoring will be performed to determine the 
effectiveness of the selected technologies in the source and plume areas. 

Biostimulation monitoring wells MW-4, MW-5, MW-7, MW-13, MW-13-M, and MW-22 will 
be monitored monthly for three months to obtain groundwater elevations and field 
parameters of pH, ORP, DO, temperature, and specific conductance. Approximately 90 
days following injection, groundwater samples will be collected from the biostimulation 
monitoring wells and analyzed for VOCs using USEPA Method 82606, methane, ethane, 
and ethene using USEPA Method RSK 175, chloride using USEPA Method 325.2, TDS 
using USEPA Method 160.1, and nitrate and sulfate using IC Method E300. Following 
collection of the groundwater samples, a Microbial Insights Bio-Trap sampler will be 
inserted into MW-4 and MW-13. The samplers will be suspended in the wells (inserted 
during the 60-day monitoring event) for 30 days to accumulate bacterial cultures and 
removed at the time of the 90-day post-injection groundwater sampling. The Bio-Traps 
will be analyzed by PeR techniques for DHe populations and activity. Additional voe 
analyses and field parameter measurement events will be conducted quarterly during the 
first year and semi-annually thereafter, as shown in Table 3. Data collected during these 
events will be used to determine when depletion of the injected amendments is occurring 
and whether bio-augmentation is necessary. 

Groundwater elevations will be obtained from the Trap and Treat BOS 100® monitoring 
wells (MW-11A, MW-11 B, MW-12A, MW-12B, and MW-27) monthly for three months 
following injection. At intervals of monthly for three months following the completion of the 
pilot injections, groundwater samples will be collected from the Trap and Treat BOS 100® 
monitoring wells and analyzed for voes by USEPA Method 8260B. This sampling will 
allow observation of the initial sorption of contaminants and provide sufficient data to 
evaluate any potential concentration rebound. 

Approximately 90 days following the completion of the Trap and Treat BOS 100® 
injection, groundwater samples will be collected from all of the Trap and Treat BOS 100® 
monitoring wells and analyzed for voes by USEPA Method 82608, iron by USEPA 
Method 60108 and chloride by USEPA Method 325.2. 

A status report of the first quarter remediation effectiveness monitoring will be submitted 
to KDWM approximately 135 days following the injections. Additional status reports will 
follow each quarterly and semi-annual monitoring event. 
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A Remediation Implementation Report will be prepared following completion of the 
injections and first quarter post-injection monitoring. Results of chemical laboratory 
analyses of samples will be presented in tabular and graphical form. Laboratory data, 
quantities of remediation amendments applied, field sampling forms, well development 
records, and well installation diagrams will be maintained during field assessment 
activities, and will also be provided as appendices of the implementation report. 

The report will evaluate and interpret geochemical conditions and contaminant 
concentration trends before and after treatment. A technical judgment will be made 
regarding the aquifer response to treatment, and indications of future potential for 
optimization. The report will include a recommendation for ongoing monitoring and any 
needed follow-up. 

Additional status reports will be submitted approximately 45 days after each quarterly, 
semi-annual , and annual monitoring event enumerated in Table 3. Results of chemical 
laboratory analyses of samples will be presented in tabular form. Laboratory data and 
field sampling forms will be provided as appendices of the reports. 
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The RAWP can be initiated shortly following KDWM approval. Following approval, 
arrangements for drilling and remediation subcontractors can begin. Mobilization to the 
site to perform the remediation tasks should be completed within eight weeks of RAWP 
approval. Drilling, well installation, and injection activities should be completed in 
approximately six weeks. Monthly field parameter monitoring will proceed for 
approximately 12 weeks after injection with remediation effectiveness monitoring 
performed at the end of that period. Laboratory analytical results should be available from 
the laboratory within two weeks from the laboratory's receipt of the samples. The 
Remediation Implementation Report can be submitted to KDWM within six weeks of 
receipt of the laboratory analytical results. The total duration of the planned remediation 
may be longer or shorter, depending on whether the biostimulation and Trap and Treat 
BOS 100® phases are performed concurrently. The entire scope of work through the first 
quarterly post-injection monitoring event, as described in this RAWP, is estimated to take 
approximately eight to nine months to complete. 

The proposed post-injection groundwater monitoring schedule is summarized in Table 3. 
A proposed schedule which integrates both the additional assessment and remedial 
action activities planned for the site in 2012 is being provided under separate cover. 
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Trithlo rotthene m&/l 0.000021 o.ooso 
1.1·06(hlor~thene m&/l 0.34 0.0070 
OS·1,2·0lch&ot~t htne m&/l 0.06J 0.070 
t raM•l,2·01chk)tOtthene ma/l 0.11 0,JO 
Vlny1Chloride m&/l 0.00001 0.00 
1,1,t· Trlch~oeth.ane ma/l Jl 0.10 
1,1,l·TtiehlOtMtN~ mc/l o.ooso 0.00010 
l ,l·C>lchlot0tthanc mc/l 0.81 -
l ,2·0kh&orocthar'II!' mc/l 0.00011 o.oos 
Carbon Tttr-achlottdt ,,,.i, 0.00011 o.ooso 
ChlorofOl'ffl m&/l 0.00611 -
M«-t/'wyltM Chlotldt m&/l 0.000 o.ooso 
rotolCVOCJ ,,,.i, 

Other Vo&ad .. c-
Acetont m&/L 0.61 -
Bt-omomttNnt m&/L .. 
1·&unon~ (MCK> msfl J.9 -
4•Mttlw',2•PtntilnoM (M l8K) m&/l O.J& -
Stnztnt m&/l 0.000)4 o.ooso 
n.SutylbtNl'M m&/L o., .. -
Ethytbenztne m&/l 0.0019 0.70 
lsop,opyfbeNe~ m&/l 0.66 -
N.iiphthillene ma/l 0.006.l .. 
TotueM ffl&/l 0.11 J.O 
t ,2.4·ltiffle-thy1Mruene ma/l 0.011 -
1,2.l· Trlmethylbet1.tcne ma/l - -
l ,l,!t-TtltnethytbeNtnrt ma/l 0.011 -
XvienN. Total mc/l 0.1J 10 

Not.n: 

m&fl M1ll11r•nu per IM·r 

Not •n..tvtea. not ~ubllsl'lc-d, or not av,!l&blt 
MCL USE.PA M.a.drru,m Con1amlNt1t l.nt-1, or Action l n·«'I, fo r dnn\lng w~ttr 
PRG USE.PA Recion 9 Prc'1m11,ary Rcmitdi.aoon Go,1 for tilP w1ttr 
Oett-cted v,11lws .ire lindJuted in bold. 

V,111.H's e.tt.ffd1nc dw MO. (or. if no MCL Is e,subltstwd. t>w tap watff PRG) •re Wdtd 
Sff laboratory rrporu for lnform,t iot, on l,1bor110,y qualrfil"f", 
·rc,:cl CVOO " Is cakul~ttd as tht sum ot tht CVOC valut1. non-detects • re eout1ttd as ttro 
labor,torv Qu.,liflf1'1: 

J fEPA) • £n!m~ttd valve bf:low tht ;nctlail qUilntiutlcn litnlt, 

MCI 

MW•2M MW•lM 

09/ll/09 10/09/09 

0.0012 <0.0010 
o.96 0.013 
LS O.OH 

D.Sl D.0064 
0.0010 <0.0010 
0.020 <0.0010 
0.031 <0.0010 

<0.0010 <0.0010 
O.l& 0 .0048 
O.OLS <00010 

<0.0010 <00010 

<O.OOSO <O.OOSO 
<O.OOSO <O.OOSO 

,u o.oso 

<O.OS.O <O.OSO 

<0.010 <0.010 
<0010 <0.010 
<0.0010 <0.0010 
<0.0010 <0.0010 
<0.0010 <0.0010 
<0.0010 <0.0010 
<0.0050 <0.0050 
<O.OOSO <0.0050 
<0.0010 <'0.0010 
<0.0010 <0.0010 
<0.0010 <0.0010 
<00030 <0.0030 

2ofU 

MW·lM 
10/26/09 

<0.0010 
o.on 
CUA 

o.ou 
<0.0010 

<0.0010 
<0.00 10 
<0.0010 
O.OOl6 

<00010 
<0.0010 
<0.0050 
<O.OOSO 

O.H 

<OOSO 

<0.010 
<0.010 
<00010 
<0.0010 
<0.0010 
<0.0010 
<O.OOSO 
<0.0050 
<0.0010 
<0.0010 
<0.0(110 

<0.0030 

MW·lM MW•l MW•l 

10/28/09 03/22/07 06/04/08 

<0.0010 0.004'J <O,OSO 
0.21 o.n OAl 
OM 1.0 4.2 
o.u o.u G.Ol3 

<0.0010 0 .00]6J <0.0~ 
o.arm <0.0 10 <0.050 
o.aos, 0 .014 O.ll 
<0,0010 <0.010 <0.0!.0 
0,091 0.21 OA1 

0.0012 0.0046 J 0.014J 
<00010 <0.010 <0050 
<0.0050 <0050 <0.2S 
<0.0050 <0050 O.OUJ 

0.90 2.1 5.• 

<0.050 <O.SO <1,S 

<0.010 <010 <Cl.SO 
<0,010 <0.10 <0.010 

<O.OCllO <0.010 <0050 
<0.0010 <0.010 <0.0010 
<0.0010 <0.010 <0.0010 
<0.0010 <0.010 <0.0010 
<00050 <0.050 O.Oll 
<00050 <0.050 <0.lS 
<0.0010 <0.010 <O.OSO 
<0,0010 <0.010 <O.OSO 
<0,0010 <0.010 <O.OSO 
<0.0030 <0.030 0.00099 J 

MW•) MW·l MW•) 

05/19/09 09/28/09 10/09/09 

<0.010 <0.010 <O.OOSO 
0.14 o.u o.u 
J.ll o.u o.oa 

o.~ 0.060 0.047 
<0.010 <0.0010 <0.0050 

o.ooJOl <0.0010 <0.0050 
o.oeo <0.0010 <0.0050 
<0.010 <0.0010 <0.005,0 
o ... 0.017 0 .019 

0.011 <0.0010 <O.OOSO 
<0010 <0.0010 <OOOSO 
<0.050 <0.0050 <0.025 
<0.0SO <0.0050 <0.02S ,., o.J7 0.16 

<O.SO <0.0SO <O lS 

<0.JO <OOJO <0.050 
<0.10 <0.0 10 <0.0SO 
<0.010 <00010 <00050 
<0.010 <0.0010 <00050 
<0.010 <0.0010 <0.0050 
<0.010 <0.0010 <0.0050 

0.00,2 J <O.OOSO <O.OlS 
<0.050 <O.OOSO <0.02S 
<0.010 <0.0010 <O.OOSO 
<0010 <0.0010 <0.0050 
<0.010 <0.0010 <O.OOSO 
<0030 <0.0030 <O.OtS 

Prtp.ared by/ Dillt: CW\V 7/28/10 

0.W.td bv / Oat.: PSI 7/lll/10 



Table l (continued} 

SummJry of MonJtor1n& Well An.atytk.al ltt1ults, 2007·2010 

RBTC LOB 11, lritchfield, Kentucky 

AMEC Pro)oct No. 66~-9S37 

flffll 5ompltl0 
5omolt COll«tHHt Oott 

Vnlu PRC MO 

OlotlftatH Vo&atlt n-•nk r--·-1 
Tttra<.hloroet ht'ne m&fl 0.00066 oooso 
Trlchlofotthen,e, m&fl 0,000018 oooso 
1,l·Oknlorotthe~ ,n&fl O.J.< 0.0070 
ci1.· l,2·Di¢hlorocthtnt' ,n&fl 0061 0.070 
tt1ns-l,2·0khlorocthtnt ,n&fl O.lJ 0.10 
Vlnyl Chlorldt mall 0.00001 0 .00 
1,1,l·Trichloroc-tNneo mall J1 0.10 
1.1.2• Trichlorott>wnt mall o.ooso 0.00010 
1,l•Dlchloroeth•nt m&fl O.SI -
1,2-0lchboeth•n.e ,n&fl 0.00011 o.oos 
C.rbon Tru~chlorlde m&fl 0.00011 oooso 
Chlo roform m&fl 0.00617 -
Mtoth'(lene Chloride ,n&fl 0.0043 o.ooso 
T<>tolCVOC, ,n&fl 

OtherVo&.tlla ~nlc:ComDOUnds 
Are-tone- m&fl 0.6J -
Bromomrt hane- mall - .. 
2·BVU.l'\Ont (MU(J mall u -
4--Mtt hvl·2~pentanoM' (Ml81C> m&fl 0.16 .. 
8tN~t m&fl 0 000.J.< o.ooso 
n·Butvlbtn.«C'M m&fl 0.1, -
( th'vibenze-nt mc/l 0.0019 0.10 
1sopropylbe-ntcn,c mall 0.66 -
N•phlh•ltne- mall 0.0061 -
TO!IJC'M mall 0.11 1.0 
1,2.4-Trtmethytbef\Leone m&fl oou -
l,l,3· T rlrne-th"(H>enzeone "'"' .. .. 
1,3.S• Trbntthy(btntt nt m&fl 0011 -
Xyle-nn. Toul m&/l 0,11 ,o 

Hot.ct: 
me/I M1llic,o1nu per liter 

Not •nU(tNI. not t\Ubflihc'<I. Or not •v•ll•blC' 

MCl USE.PA M •..im1,1m CQnt•ml~nt l~I. or Action Ltvtl. tor dtlnkJnc w,te-, 
PitG USCPA Rqion 9 Preoltmi,,.,y ltt~i..tuon Go•I for up wt t~ 
OC'teoctC"d v~tun are lndiu1ed In ~d. 

v.1~, t:«.te-dinc tht MCL (OI, d no MCL 1, nt.11b11-Jheod, lht t•P w,ter PRGJ j(f' ih.ldf.d 
Stt tabor.nory reporu for 1nfo,m,tlon o.n t.boritory qu.,.lifien 
·rotol CVOO • Ii ca~lltC'd ai tht wm of the CVOC v,tues, nof\-dett(ts a.re counted ,H tero 
L1bora1orv Qwhti~t'l: 

J (EPAJ • £ nlm.ited v,lue: ~ow th~ pr ,ctic•I qu•ntlution tlm.lL 

5.tot>dory 
MO 

MW•) MW .. MW .. 
10/16/t:19 Ol/lJ/01 06/04/0a 

<0.0020 <0.0010 <0.010 
0.14 o.Jl o.ct.S 
O.lJ 0.11 us 

0.060 0.1$ 1.2 
<0.0020 O.OOll <0.010 
<0.0020 O.Al CUI 
<OJJ020 <0.0()10 <0.0 10 
<0.0020 <00010 <0010 
0,016 O.Dn 0.14 

<0.0()10 0 OOrt96 I <0010 
<00020 <00010 <OOJO 
<0.010 <OOOSO "3.0SO 
<0.0 10 <O.OOSO "30SO 
O.J& I.I 2.) 

<0. 10 <O.OSO <O.SO 
<OOOSO <OOSO 

<0020 <0.010 <0.10 
<0.020 <0.0 10 <0010 

<00020 <00010 <0010 
<00020 <00010 <0.0010 
<0.0020 <00010 <0.0010 
<0.0020 <00010 <0.0010 
<0010 <OOOSO 0.002'1 I 
<0010 <O.OOSO <O.OSO 

<OJ)020 <0.0010 <0010 
<0.0020 <00010 <0.010 
<0.0020 <00010 <0010 
<00060 <000!0 <0.0030 

lof 13 

MW-4 

OS/19/t:19 

<0.010 
o.s 
0.2• .... 

0.0042J 
0.$1 

<0.010 
<0,010 
0 .14 

<0010 
<0010 

<0.0SO 
<0.0SO ,., 

<O.SO 

<OOSO 
<0.10 

<0010 
<0010 

<00010 
<00010 

<0.0010 
<OOSO 
<O.OSO 
<0.010 
<0.0 10 

<0.010 
<OOJO 

MW-4 MW .. MW•S 
01/18110 OS/OS/10 Ol/21/07 

<0.0010 O.OOOJ4J <O.OSO 
O.A7 O..lS 2S . .,, 0.11 0.26 
u l.J &AV ....... 0.0049 0.065 

0.11 1.2 O.lS 
<00010 0 .0011 <O.OSO 
<00010 <0.0010 <O.OSO 

0. 14 0.17 o.oa, 
0.0017 o.oon <O.OSO 
"3.0010 <0.0010 <OOSO 
<00050 <OOOSO <0.2S 

<O.OOSO <O.OOSO <02S 
).D l .O J.< 

<OOSO <O.OSO <2.S 
<OOOSO <OOOSO 
<0010 <0.010 <O.SO 

<0.010 <0010 <050 
<-00010 O.CXX>S2 J "30SO 
<00010 <00010 "302S 
<00010 "30010 "3.02S 
<0.0010 "3.0010 <0.02S 
<OOOSO <O.OOSO <0.2S 
<O.OOSO <0.0050 "3.2S 
<0.0010 <0.0010 <O.OSO 
<0.0010 <0.0010 <O.OSO 
<O.OC:UO <0.0010 <-0.oso 
<0.00)0 <000)0 <O.OIS 

MW•S MW·S MW·SM 

06/0S/Oll OS/19/t:19 05/l9/rt9 

<0,10 <0.20 <O.lS 
19 22 20 
G.2 O.JO 0.2<1 ... 9.2 7.J 

0.0651 <0.20 <0.2S 
0.17 0.J2 0.24J 
<0. 10 <0.20 <CUS 
<0. 10 <0.10 <0.JS 

0.0991 0.14 J O.UJ 
<0. 10 <O 20 <0.2S 
<0.10 <0.20 ,,us 
<O.SO <LO <LI 
<O.SO <1.0 <1.3 ,. 

Jl n 

<S.o <1013 <13Jl 

<1.0J3 <1.0 <.2,S 
0 .0065 J <J,O <2.S 

<OJ O <0.20 <0.2S 
<00()10 <0.20 <0.2S 
<0.0010 <0.20 <0.2S 
<0.0010 <0.20 <02S 

<O.SO <I 0 <1.l 
<O.SO <1.0 <1.3 
<0.10 <O lO <02S 
<0. 10 <0.20 "32S 
<0. 10 <0.20 <0.2S 

O.OOUJ <0.6<) <0.7S 

PrC'·l)atC'db't/OltC': GWW 7/29/JO 

Che-ckt<I t:,.;/ D•te. PSJ 7/28/10 



Table 2 (continued) 

Summary of Monltorfl'\I Wejl M.atytbl Results, 2007·2010 

RSTC LOB 11, Lt1tthfleld, Kentucky 

AMEC Projt<t No. 6680-04-95.37 

fldd Sompl~ 10 

Som""'CO/i«t/o,>Octt 
UnlU PIIG Ma kcondory 

CNortna1ltd Volatlle Ot1:ank Ullllnaunds 

Te-irtc:hlotwtMne m&/l 0.00066 0.0050 
TrkhloroetMM m&/L 0 .000028 o.ooso 
1, 1·0.ChloroetheM m&/l O.J.4 0.0010 

e.J·l ,2 ·01<.hlorMt.M'IW' m&/l 0.061 o.oro 
ttaM·l ,2-0ic.hk)rMlN'M m&/l O.ll O. JO 
111<,-,IChlorldt mcfl 0.00001 0.00 
1..1.1 Tr.ch lorocth.J.nt m&/l J.l 0.20 
1.1.2,Tric:hlor~lNM m&/L 0.0050 0.00020 
1, l •Oichlorotthlt'lt mg/L 0.81 -
l,2-0ichlor«tNnc mg/L 0.00012 0.005 
Ciirbon TetracMoriest m&fl 0.00011 0.0050 
Olloroform m&fl 0.00617 -
Mtthyle-ne Chloridt mc/l O.CIO<J 0.0050 

Toto/CVOCt m,ll 

0th« Volatile "--nk Gomoounds 

AcctoM ""'' 0.61 -
8romometha~ m&/l - -
2.e...uno.ne (MEI(} m&/l 1.9 -
4--MethV1·2-penunone (M11U:, m&fl 0.16 -
B<rueno mc/l 0.00034 oooso 
n·8utyib«l1H1t m&/l 0.14 -
lthvt~ttle mcfl 0.0029 0.11l 
hOPfOpy{bcNC'I"< m&fl 0.66 -
N-iph1hi-lC'nc ffl&/'L 0.0061 -
To!\JotM "'"' 0.11 1.0 
1.2.4-lflimtthy!ben:•~ mg/l 0.012 -
1,2.J.. T nm<'thvlbtnz:cnc ""1L - -
1.3,S..Trlmethy\:ben:e~ m&fl o.ou -
Xyl<'nC"S. Toul "'"' 0.1J 10 

Notn: 
mc/l MiUiaram\.pe:tllttr 

Not anatytlf'd, not e-,1abli,ht:d. Of not .av.1111.tible 

MCL US[PA Mu:im um Cont1mirwnt LC"Vt!l. o, Action t c~I. for drir'lldnc watfl" 
PRG VSEPA RC"cion 9 Prthminary Rtmtd1a1ion Goal to, 1ai,watet 
~tKted valut.$ .art lncf.JCaittd In ~d. 

V.alues t)(tttdinl the MCL (or, tf no MCL is ts.t.tb!lshtd, the up watH PRG) .trt ~td 
Stt laboratory rt'f)Orts t01 i~fo-rnution on laborataryqu,al1fiers 
·rotol CVOO "tS ulculaited u the sum oft~ CVOC Yilues, no~ttttU .ar~ counted ,as tHO 
Laiboraito,y Qu,,llflen.: 

If PA) · r s11maittd val~ bC'IOw the practlul Qu,1ntrta1lon limit, 

Ma 

MW·G MW-G MW-G 

03/2l/01 06/0VOI 05/19/09 

<0.001 <(),0010 <0,0010 

0.011 0.00040 1 <0,0010 
0.01A <0.0010 <O.CX))O 

0 .0009J <0.0010 <0.0010 
<0.0010 -d>.0010 <0.0010 
<00010 <0.0010 <0.0010 
<0.0010 <00010 <0.0010 
<0.0010 <0.0010 <0.0010 

0.0017 <0.0010 <0.0010 

<0.0010 <0.0010 <0.0010 

<0.0010 <0.0010 <0.0010 
<0.0050 <0.0050 <0.0050 
<0.0050 O.OOOS6J <il.0050 

O.OJS 0.000,0 0 

<0.050 <0.050 <O.OSOJ3 

<0.010 <O.OlOll dl.010 
<0.010 <SO <0010 

<0.0010 <0.0010 <0.0010 

<0.0010 <0.50 <0.0010 
<0.0010 <0.50 <0.0010 
<0.0010 <0.50 <0.0(110 
<0.0050 <0.0050 <00050 
<0.00SO <0.00SO <0.0050 
<0.0010 <0.0010 <00010 
<G.0010 <00010 <0.0010 
<0.0010 <0.0010 <0.0010 

<0.0030 <l.S <0.0030 

, of 13 

MW•7 
03/22101 

o.ooos.z J 

o.29 ·-· o.u 
0.0029 
o.oosa 
<0.0010 
<0.0010 
0.0014 
<0.0010 

<0.0010 
<0.0050 
<0.00.SO 

O.,J 

<OJ)~O 

<0.010 

<0.010 
<00010 
<0,0010 

<0.0010 
<0.0010 
<OOOSO 
<O.OOSO 
<0.0010 
<00010 
<0.0010 
<0.0030 

MW,7 MW,7 MW-I MW·I MW-I MW--tM 

06/05/08 OS/19/09 03/22/01 06/05/08 05/19/09 05/19/09 

<0,0010 <O.OOW <0.020 <0.0SO 0.-.. <0.0010 .__ U4 ,., L O s.s 0 .000 
0.0017 ..... 0.01.!J ........ G.0)1 <0.0010 

0.11 o..u O.Al ... , O.S1 .00054 I 
0.00}9 0.00)0J 0 ,0075 J <0.050 0 .010 <0.0010 

0.0051 0.000 <0.020 <0.050 0.0062 <0.0010 
<0.0010 <0.0050 <0.020 <0.050 <0.0010 <0.0010 
<0.0010 <0.0050 <0.020 <0.050 O.OOOSOJ <0.0010 

0 .00041 J 0 .00l4J <0.020 <0.0SO 0 .0074 <0.0010 
<0.0010 <0.0050 <0.020 <O.OSO <0.0010 <00010 
<0.0010 <00050 <0.020 <0050 <0.0010 <O 0010 

<0.0050 <0.025 <0.10 <0.2S 0.GOOlil <0.0050 
<0.00SOJl <0.025 <0.10 <0.2.S <0.0050 <0.0050 

0.11 o.s• 10 "' .. , 0.004 

<0.0SO <0.25 <1.0 <2.S <O.OSO <0050 
<00050 

<0.010 <0.050 <0.20 <O.SOll <0010 <0.010 
<10 <0.050 <O.lO <S.O <0010 <0.010 

<0.0010 <00050 <0.020 <O.OSO 0 .00039 J <0.0010 
<LO <O,OOSO <0.020 <0.50 <0.0010 <0.0010 
<LO <0.00SO <0.020 <0.SO <0.0010 <0.0010 
<1.0 <0.00$0 <0.010 <0.!10 <0.0010 <0.0010 

<00050 <001.S <0. 10 <02S <O 0050 <OOOSO 
<0.0050 <0.02S <0,10 <0.15 <O.OOSO <0.0050 
<0.0010 <0.0050 <0.020 <0.050 <0.0010 <0.0010 
<0.0010 <00050 <0.020 <0.050 <0.0010 <0.0010 
<0.0010 <0.0050 <0.020 <O.~ <0.0010 <0.0010 

<.3.0 <0.01.S <0.060 <l.S <0,0030 <00010 

Prepare-d by/ e>,te-: GWW 7/2S/10 
Ch('tlc-d by / 0.tC' l>SJ 7/l&/10 



Table 2 (contlnuf"d) 

Summ.ary of Monlto,lna Well Analytlut Results., 2001,2010 
RBTC LOB 11, Leitchfield, Kentucky 

Fk'ld Sampk tO 
Samok- Coll«tl'Otl Oort 

Unlb MG MQ s«ondary 

ClllcwtnntdV-
Te-trKtilorottMM m&fl 0.00066 0.0050 
Trlch.lorM-thene mg/\ O.OOC018 0.0050 
1,1-0k:hlotoet:hcne ma/I. 0.)4 0.00/0 
01 1.2·0,chlorottMM m&fl 0.061 0.0/0 
tr,n1-l,2-0lcNoroeth,e.ne m&/l 0.11 0.10 
Vin,i Chlorid• ma/I. O.OOCOJ 0.00 
1,1,l· Trichloroethane mcfl 31 0.10 
1.1.2-TrlcNoroetNM mall o.ooso 000010 
t,l·Olc.hlc>totthi1rwe mg/\ 0.81 -
1,2-0lchiorocthiarw: mafl 0.00011 o.oos 
Gtrbon Tnt~chloridc mall 0.00011 00050 
C.hloroform mall 0.00611 -
Methylene Chloride mall 0.00,,J 0.0050 
Totol CVOO mall 

Other Votadle .--.'* C.omoaunds 

Acetone: ""'l 0.6J -
BtOf'l'IOl'l'leth.ll'IC ""'l 
2·8utanonc (MEK> mall 19 -
4~Methyl-2-pe,ntano~ (M181C) m&fl 0.16 -
kn.ze~ mall 0.000'4 0.0050 
n-8utyl~,,:et1e mall 0.14 -
[1hylberucnc mall 0.00}9 0./0 
tso"ropyt1>tn1iene m&fl 0.66 -
N•""ti"•tene mg/\ 0.0061 .. 
Toll,.IC'nc mall 0.11 1.0 
1.2.4-Tri.methylt>t>n:cne mc/l 0.012 -
1,2.l· TmnethytbcnzeM mall - -
1,l.S· Trlfflt'th','lbtiuenc mg/\ 0011 .. 
Xylf:'nH, Total mall 0.11 10 

Not.n: 

m,/1 M1lht.ram1 Pf' liter 
Not an,lyzrd, not est•bli~. or not ,v,111.ib!e 

MCL USf PA Mi•lmum Conumwrn Ltvef. or Action Lcvtl. tor c1,1n11nC w•ter 
P,tG US(P,\ Rep)n 9 Preliminary Remed1ftion Go.11 IC)f t~p W.ftc, 
Otlf'CUd inh,.M!s • re lindiultd 1n bold, 

V1lue1 t"VCet'dln« the MO. •or. If no MCl Is ~11blllhc-d. tht u " Wltet PAG) lie ih•de<I 
5cc' llboti11ory rC"POrh for l:nform,n,on on llbot~tory qu1J1f1C'ti 

·ro,ot CVOO" ,i ul<ulat~d as the wm of the CVOC valws. non-dcttcts IIC' cout1tcd as uro 
Ubor.tt orv Q.1.ti11iflen: 

J !EPAJ. htimated inluie below the p,.,ctka1 qual'\titation limiL 

Ma 

AM(C Ptole<t No. 6680-04-9S37 

MW•9 MW•9 MW•t MW~t 

06/10/08 OS/19/"9 01/28/10 02/17110 

CI.IJ16 <0.10 Cl.DU <(1).020 

1l 1l 13 0.21 
CI.IJS6 Q.JO 0.056 <0010 

2.5 2.0 ).0 G.43 
o.oss O.Ol6 1 0.065 <0.010 
0.16 11.0MI o.60 o.i 

<0.0010 <11. 10 <0.0010 <11.020 
<0.0010 <0. 10 <00010 <0.010 
0.016 OA61 1 O.OlS <11.020 

<0.0010 <0.10 0.0011 <11.020 
<0.0010 <0. 10 <00010 <0.020 
0.0016J <O.SO <11.00SO <0.10 

0 .00071 J <0.SO <O.OOSO <0.10 
16 IS 12 ... 

<O.OS<l <S.013 <OOSO <1.0 

<OOOSO <10 <O 005() <0 10 
<0.010 <1,0 <0010 <0.10 
<2S <0.10 <0010 <020 

<0.0010 <0.JO <00010 <0020 

<0.2S. <0.10 <0.0010 <0.020 
<0.2s <010 <0.0010 <0.020 
<0.2S <O.S<l <000 10 <0020 

<OOOS<l <OS<l <OOOSO <0.10 

<O.OOSO <O.SO <OOOSO <0.10 

0.001 J <iUO <0.0010 <0010 
<0.0010 <.0.10 <0.0010 <0.010 

0 .00035 J <0. 10 <00010 <.0010 
<0.7!> <0.)0 <00030 <0060 

Sol 1} 

MW•9 MW•t MW•9 

03/04/10 04/05/10 05/0S/IO 

<0.0010 <0.0010 <0.020 
CU7 (U o.s 

0.0049 0 .0042 <0.020 

CIA G.43 0.,6 
0.0067 0 .006S 0.012 J 
0.11 ...... Cl.04I 

<0.0010 <0.0010 <0.020 
<0.0010 <0.0010 <(l.020 
0.0015 0.0012 <0020 
<0.0010 <0.0010 <0010 

<0.0010 <00010 <0020 
<0.00SO <O.OOSO <0.10 

<0.00SO <0.00SO <0.10 
LO 0.1 J.S 

<0.050 <0.050 <1.0 
<0.0050 <OOOSO <iJ. 10 
<0.010 <0010 <0.20 
<0.010 <0.010 <0.20 

<-00010 <00010 <0010 
<O.OCHO <0.0010 <0.010 
<0.0010 <0.0010 <0.020 
«l.0010 <0.0010 <0.010 
<OOOS<l <O.OOS<l <0. 10 
<.OOOSO <0.005,0 <0. 10 

<0.0010 <00010 <0020 

<00010 <0.0010 <0020 
<-0.0010 <0.0010 <0.020 
<00030 <0.0030 <0.060 

MW-10 MW-10 MW-10 

06/10/08 OS/19/"9 '19/28/09 

<0.0010 <0.0010 4.016 
0.0,0 0.1i O.OSl 

O.OOS4 o.on ,,__. 
0.041 0..- 0.027 
0.001s 0.0035 0.0011 
<0.0010 O.OOOS1 I ,c;0.0010 

<0.0010 0.000461 <0.0010 
<0.0010 <0.0010 <O.OCIJO 
0 .0016 0 .0042 0.0013 
<0.0010 <0..0010 <0.0010 
<00010 <00010 <0.0010 

0 .00046J <O.OOSO <O.OOSO 
<O.OOSO <O.OOSO <O.OOSO 

0.14 0.11 0.10 

<0.0SO <O.OSOH <0.050 
<OOOSO <O 005() <OOOSO 
<0.010 <0.010 <0.010 
<O 10 <0.010 <0.010 

<00010 <0.0010 <0.0010 
O.OOJJ J <0.0010 <0.0010 
<0,010 <0.0010 <0.0010 
<0.010 <00010 <0.0010 

<OOOS<l 0.000,l J <O.OOSO 
«l.OOSO <OOOSO <O.OOSO 

0.00069 J <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 
<-0.0010 <0.0010 <0.0(110 
0.00,, I <0.0030 <0.0030 

Pt C'p,al~ by/ Datt': CW'IN 7/29/10 

Ched.t-d bV / O.te: PS.I 7/18/10 



Table 2 (contlnut<S) 

Summary of Monltorln1 WeU Anatytkal Results, 2007-2010 

R8TC LOB •1, ltltthfitkt Kentucky 
AMEC Pro ject No. 668,0-04.,:9537 

F~'4 Somplt ID MW·lO MW·lO MW•l1A MW•UA 
Salf'JP/t Col/tttJon Oott 10/0,/09 10/26/0, 06/06/08 OS/19/09 

Unl1> PRG MO ....... .,., 
MCl 

CHorfnattdVoa.tle:ONanlc ----
TetrachloroetMM mg/l 0.00066 o.ooso 0.011 0.014 IU7J 0.ll 
Tric.hlo,oetMne mg/l 0.000028 o.ooso 0.02A 0.000 S6 so 
l, l·Okhloroe~ne mg/l (UC 0.0070 <0.0010 0.0036 0.11 .. .,. 
ch-1.l·OichlorOt"thtne- mg/l C.061 O.OJD O.Oll OJ)ll u J.O 
trans-1,2-0M::hloroethene mg/l 0. 11 0./0 <OJ'.IOlO <O.OCIJO <O.SO 0.0)4 
Vinyl Chlorldt mg/l 0.00001 0.00 <0.0010 <0.0010 0.16J a.Gil 
1,1, l ·TrkhlorottNnt mg/l J1 OJO <0.0010 <0.0010 <O.SO 0.01 
J,1,l·lrictllor~lhanc mg/l 0.0050 0.00010 <0.0010 <0.0010 <O.SO 0 .0047 J 
J,l·Oichl0toe1N.nc mg/l O.BJ <0,0010 o.oou <0.50 0 , 12 
1.2-0chloroeth.i~ mg/l 0.00011 o.oas <0.0010 <0.0010 <0.50 .OOJSJ 
C.rbon T~trKhlori~ m&fl 0.00011 o.ooso <0.0010 <0.0010 <O.SO <0.050 
Chloroform "'"' 0.00617 <0.00.50 <OJ)OSO <2.5 O.OOSJ J 
Mt<thylt>ne Chlorldf' m&fl 0.00<3 0.0050 <0.0050 <O.OOSO <l.S <0.050 
ror.oJCVOCJ m&{l 0.052 0.10 60 5' 

Othtt Vcudle ,._nk: ComDOUnch 
Aa:tonc mc/l 0 .6J <0.050 <O.OSO <25 <0.50 
aromom,e,thanc m&fl <O.OOSO <0.0050 <2,S <0.050 
2 •8lolUROn« (M[K) ""'' , .. <0.0 10 <0.010 <S.O <0. 10 
4·M~hy1•2•~nt•none IM!BIQ mc/l 0.16 <0.010 <0.010 <O 10 <0. 10 
k,N~C! mg/l 0.000,, o.ooso <'0.0010 <0.0010 <050 <0.010 
n ,&,rtyf~nttM mg/l 0,14 <0.0010 <0.0010 <0.010 <0.010 
Ethvlben.zene mg/l 0.0029 0 .70 <0.0010 <0.0010 <0.010 <0.010 
h,opropyibet'!:~ mg/L 0.66 <00010 <0.0010 <0.010 <0.010 
NiphlNlitnt ""'' 0.0061 <00050 <0.0050 <2.S <OOSO 
TolutM mg/l 0.72 J,O <O.OOSO <0.0050 <2.5 <O.OSO 
1,2,4· Trtmtthytl>tt\l.tnt mg/l 0.011 <0.0010 <0.0010 <0.50 <0.010 
l ,2.3·Tr1mtthytbenlerw "'"' <0-0010 <0.0010 <0.50 <0.010 
l.l.S-TrimtHTYfbffllf'M m&fl 0.011 <00010 <0.0010 <O.SO <0.010 
Xrknes, Tottl mg/l 0.11 JO <0.0030 <0.0030 <0030 <0.030 

Hotn: 
mg/I M,!hcnmsOt"rl.Jttr 

Not an,lyzed.. not esublishted. or not ,vill,b't 
MCl USf PA M.blmum Cont.amln.1nt Levt'I, or ActlOn ~. for dtlnlunc wat<', 
P•G USIPA RrciOn 9 Prtl•min.ary lttmt"d~ tion Go.al for u p watf'f 
Ot'tectt'd vah,tt ~,, '"dlUitcd in bold. 

VtllWS ttett'dint. t~ MCl (or, If no MCL il en .. bl.,hotd, thfo t.ap wa1,, PRGI art' ,h.tded 
SH> tabor.atory r('poru for ln-fo,r~tion on l.aboutorv qu.altflen 
• rocol CVOO .. l!I, ulcutatC'd u t he ,11m of tht' CVOC valuN, nor1--ott«U a,<' '°"'ntt'd 11 ,e,o 
Laboratory Qi.t,1llflns; 

(EPAJ • h timatcd v.alUC' bck>w the p..actlu1 Qu1n1iu1lon limh. 
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MW•llA MW·llA MW·UA MW•UA 
01/21/10 02/17/10 03/0'/10 0'/05/10 

<1.0 <1.0 O.ll O.U J .. .. l4 74 
<0.0010 <1.0 0.7~ u 

u u s.J 3.9 
0.046 <1.0 <0. 10 <020 
o.on <I 0 0.17 o_, 

<0.0010 <1,0 <0.10 <0.20 
O.OOJI <LO <.0.10 <020 

<1,0 <LO 0.12 0 .) 4 
0.000 <1.0 <0, 10 <0.20 
o.oou <1.0 <O 10 <020 
<O.OOSO <S.O <O.SO <1.0 
<OJ)OSO <5.0 0.047J 0.06&J 

" .. .., 7'!J 

<0.0SO <50 <5.0 <10 
<0.0050 <S.O <0.50 <I 0 
<.0.010 <10 <l.0 <2.0 
<0.010 <0.20 <1.0 <2.0 
<0.0010 <10 <0. 10 <0.10 
<0,0010 <1.0 <0.10 <0.20 
<0.0010 <lJ) <0.10 <0.20 
<0.0010 <1 .0 <0.10 <0.20 
<O.OOSO <S.O <050 <LO 
<0.0050 <S.O <0.50 <I 0 
<0.0010 <l .O <0.10 <0.20 
<0.0010 <1.0 <0.10 <0.20 
<O.CX)lO <1.0 <0.10 <0.20 
<0.0030 <30 <0.30 <0.60 

MW•llA MW·llB MW•118 MW•ll8 
05/05/10 06/06/08 05/19/0, 01/28/10 

<l.O <1.0 0 .10 J <0050 
s• ,. .. 90 

<2.0 d.0 <O 2S <O.OSO 
3.9 ll ,.s , .. 

<2.0 <IJ) <0.2S 0.1 
<2.0 <1.0 <0.25 <O.OSO 
<2 .. 0 <l.O <0.2S <O.OSO 
<2.0 <1.0 <0.lS <0.050 
<l.O <l.O <0.2.S <O.OSO 
<2.0 <I 0 <0.2.S <0.050 
<2.0 <10 <0.2.S <OOSO 
<10 <S,O <l.3 <0.2.SO 
1.1 J <S.O <1.l <0.250 
,s 10, .. 100 

<100 <50 <13 <2.S 
<10 <S.O <I 3 <0.2S 
<20 <10 <2.S <O.SO 
<20 <LO <2 5 <0.SO 
<2.0 <1.0 <0.2S <0.050 
<2.0 <O 10 <0.2S <O.OSO 
<2.0 <0. 10 <0.25 <0,0SO 
<2.0 <0.10 <0.2S <0.050 
<10 <S.O 0.24 J <0.2.S 
<10 <5.0 <1.3 <0.lS 
<2.0 <1.0 <0.25 <0.oso 
<2.0 <lD <025 <O.OSO 
<2.0 <1.0 <0.25 <0.050 
<6.0 <O.lO <0.7S <0.1S 

Ptep~rtdl:7-t'/ Dau,: GWW 7/28/10 

Chrck.t'd by / ~tt: PSJ 7/28/10 



Table 2 (conttnutd) 
Summary of Monltorlnc Well Ana.lytlul flesutu. 2007•2010 

RBTC LOB 11, ~h.thfi.e1d. Kentudcy 

Fidd Somp~ ro 
Samak Colttt.t,o,, OOtt 

Uolt, PflG MO 

0.loriNittd Vo&ltlla n,,..ni( c:om--s 
T~t1'1c.hlototthcM ft\&IL 0 00066 o.oaso 
Ttk*"'oroethene mc/L 0.000018 0.0050 
1.1..oichlo<oet~ mc/l O.J.1 0.00/IJ 
c:is· l,2·0<hior0tthene mc/l 0.061 0.0/IJ 
tral"IS• l.2-0ichlGrotthe-l'lt m&/l 0.11 0.10 
Vlr,vtChlondt mg/l 0.00001 0.00 
1.1. 1-t ,lchloroet~ne mg/l J.1 0.70 
1,l,2·Trich!OrotlNne "'1/L 0.0050 0.00010 
L l ·Oic*"'oroetNne mc/l 0.8J -
t,2-0lcNo,octNnc mc/L 0.00011 0.005 
Cirbon Tcutc.Nondc: mg/l 000017 0.0050 
Chloroform ml/l 0.00611 -
MethytentCNorjde "'"' 0.00'3 o.oaso 
Tc,(olCVOO mc/l 

00....Valadle 
Acetone m&/l 0.61 -
Sfomomcthan,e ml/l - .. 
l·lutanone CME.I() m&/l u .. 
4·MethvS•2·pent•non.. (Ml8k} mg/l 0.16 .. 
8en:ene ft\&IL O.OOOJ.I o.oaso 
,._Butvfbenumc fflc/l 0.14 -
( thylbt'nune m&/l 0.0019 0./IJ 
IIOC)topyt~ffle m&/l 0.66 .. 
N,tphtNltnc 

"'"' 0.0061 .. 
TOlutM mg/l 0.11 1.0 
1.2.4-Trimtthytbfl\zene mc/l 0.011 -
1,1,l· Tnmcthylbenzrne m&/l - -
1,3,S• Trlmethy{bel'\ltnt" mc/L 0.011 .. 
l<yknn, Tot•I "lg/l 0.11 JO 

Notfl: 

ma/I M1ll11r;ami per hlt't 

Not • n•fvtf'd, not e-n.1bllil'I«, or not •wll;ablt' 

MCL US£PA Ma..imum Cont•mlrwnt lt'V'C!!I. or Acuon lcwt for dw~long w•tc-r 
PRG VSEPA Rte)Of'I 9 P~l,mi.rmy A1-medl,it1on Go;al for u p watH 
Dclt'C\NS v~IUC!!'1 ;are tndlc.att'd In bold. 

V;aluei t xettdlnc the MC.l Cor.1f no MCl 'l nt•bUlhed, t~ up w•ttr PRGJ nc ih.ldtd 
Stt s..bor•to,y reporu for lntorm.iion on lfbOtttory qu•f1fiton 

"1ota( CVOCs • 1:l c.aleut.tcd u the sum ot t he C\IOC v•!vc:i , non-detccti ire c.ountcd u tero 
Lfboqtory QualiflC't"I: 

(EPA> · htlm.;ated v;at~ bf.low the pr•t1iul qwntlt.l tlcn l1m1t 

SttMdary 
MQ 

AMEC Project No. 66I0-04·9537 

MW,118 MW· UI MW•tll MW-ll& MW•llA 
02/17/10 Cll/04/10 04/05/10 05/05/10 06/10/08 

<1.0 0.067 0.12 J 4.8 0.24 
lM , 2 160 170 ,. 

<2.0 0.026 <(US <10 0.12 
u 7.l 12 •• s .. 

<2.0 0.071 0.11 J <2.0 0.045 
<2.0 0.19 o.u J <2.0 0..20 
<10 <0.020 <0.25 <20 <0.010 
<2.0 <0.020 <025 <10 <0.010 
<2.0 <0.oro <0.25 <2.0 0.19 
<1.0 <0.010 <0.25 <2.0 <0010 
<20 <0.oro <025 <20 <0010 

<0. 10 <0.10 <1.3 <10 0.0042J 
<10 o.ou J 0.2 J <10 O.ooMJ 
!OS 70 17) It! ., 

<100 <1.0 <13 <100 <0.50 
<0. 10 <O LO <l.3 <10 <00$,0 
<10 0. 16 J <l,S ,ro <0.)0 
<20 <0.20 <2.S <10 <00 10 
<20 <0.010 <O.IS <1 0 <0010 
<1.0 <0.020 <0.2S <20 <00010 
<l.O <0.020 <0.2S <10 <00010 
<20 <0.010 <0.2> <20 <00010 
<0 10 <ii.IO <1 3 <LO <0050 
<0.10 <0.10 <Ll <10 <0050 
<l.O <0.oro <0.25 0.4 1 0,006IJ 
<2 0 <OOXl <0.2S <20 <0010 
<2.0 <0.020 <0.2S <2.0 0.0024J 
<60 J <0.060 <0.7S <60 <0.00)0 
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MW•l2A MW-U I MW•UB 
05/l9/09 06/10/08 05/19/09 

0.24 o.u <0.50 
76UG " llOUG 

1.1 G.11 <O.SO 
s., 2l 24 

<O.Xl cu <0.50 
o.1u u 2.1 
<0.20 <0010 <0.50 
<020 <0.010 <0.$0 
0.29 O.Ol3 <0.50 
,oro <0.010 <O.SO 
<0..20 <0.010 <OSO 
<LO 0.00901 <l.> 
<1.0 <0.050 <l.5 .. u, 136 

<10 <0.50 <15 
<10 <0050 <25 
<2 0 <0.10 <S.O 
<2.0 <0.010 <$0 

<010 <0.010 <050 
<0.20 <0.0010 <050 
<0.20 <0.0010 <050 
<0 . .20 <0.0010 <O.SO 
<I 0 <O.OSO <2 5 
<1.0 0.0011 J <2.S 

<0.20 o.oon1 <0.50 
<Oro <0.010 <0.50 
<0.10 <0.010 <O.SO 
<0.60 <O.OOJO <1.S 

MW·U MW·U MW•UM 
06/09/08 05/19/09 05/19/09 

<0.0010 <0.0010 O.D063 
1.6 ... , , .. 

G.OOIS 0.010 0.060 
2.1 2.A o.n 

O.OJ.< O.Oll 0.014 
0.0042 O.GJS O.tl29 
<0.0010 <0.0010 <0.00 10 
<00010 <0.0010 <0.0010 

0.00044 J 0.001.9 0.014 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <00010 
<0.0050 <O.OOSO <0-0050 
<0.0050 <0.0050 <0.0050 

S.7 l.O 4.l 

<O.OSO <0.050 <0.050 
<0.0050 <00050 <00050 
<0.010 <0.0LO <0.010 
<0010 <0.010 <0.010 

O.OOOJIJ 0,00091 J <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 

0.00044J <O.oaso 0.000,,JI 
<0.005,0 <0.00SO <0.0050 
<0.0010 <0,0010 <0.0010 
<00010 <0.0010 <0.0010 
<00010 <0.0010 <0.0010 
<O.OOJO <O.OOJO <0.00JO 

Prep.1rt'd by/ Oatc: GWW 7/21/JO 

Chtt.kf'd by /0..te· PSJ 7/l8/10 



Table 2 (contlnued) 
Summary of Monhorlna Well Analytical bwlu, 2007·2010 

RBTC l08 11, ~ itchfield , Kentucky 

AMEC Projttt No. 6680-04-9S37 

,..ids..,,,,.,o 
'·-·re Coltection Dote 

UnlH PRG MQ S<wndo,y 

Ch'°'1Mted Vot.dle n-.N( Com 
Tetr<Khloroethene m&f\ 0.00066 0.00'50 

Trlchiotoethene mafl O.OOOOlB 0.00'50 
1,1-Dlchboetht'nc ma/L 0.34 0.0070 

(1t,· J,?·Oithloroe t~nt ma/L 0061 0.070 

traM· l.?-Okhlor~lhene mafl llll C.JO 

Vloyf Chloride mg/l 0.00001 0.00 

1. 1, 1· Trlchloroeth•ne m&f\ Jl 0.10 

t , t ,J·Trld1'oroeth•rw mcfL 000'50 0.00010 

1,l•OlchkM'oethaM ma/L 0.81 -
1.2-Dkhlofoet~ne mcfl 0.00012 o.oos 
C.rbon lttr.a.chl01•dit mc/l 0.00117 0.00'50 
Ctiloroform mg/l 0.00617 -
Mtthyltone Chlor~ m&f\ 0.0043 0.00'50 
TotclCVOCJ mc/L 

OtherVotatlla"'--k ·---
Atctonc" mc/L 0.61 -
8tomomnh,.nt mc/L - -
2-8utanone (Ml() mg/l 1.9 -
'·Methyl-l~nt•oone CMl8Kl m&f\ 0.16 -
krutl'lt' mc/L 0.00,J.< 000'50 
n,&Jtytt,e,uene mg/l 0.24 -
{thylbtn.ttr'lrf mc/L 0.0019 0.70 
lsopropyll>C'Ncnc ma/L 0.66 -
N.c>hth.tltl'M:' mc/l 0.0067 -
Tof~e: mg/l 0.71 J.0 
1,2,4-TrltMthylbcNtl'IC me/I 0.012 -
l ,2,3-Trifflf'thylbenzene ma/L - -
t,3,S--lrlmethylberu.ent" mc/L 0.011 -
Xylenet. To t.al "'1/L 0.11 JO 

Notn: 
m&/l M1ll,ar•mi per llttr 

Not .t.l'la)ylt'd. not nt.tb!Mtd, Of not available 
MCL U!.!PA M,tl(lmum Conttlrnin•nt I.C"lcl, CK Aclion tieve:1, fo, cirin'-:ln, w•ter 
PRG US! PA A.eclon 9 Prclom,n•rv Rcm«1i,11ion Go.11 IOt' t .11) w.a1e-, 

OetKtt'd VJihtt\ .,. ,l'ldated ' " bold 
V1tve, l".llt'Hdlnc the MCL (or, It no MCI. 11 tnabl"h~. the up witer PAG) ur ,h~dtd 

Stt IJboratory reports for inform•tion o n ltbor•to-ry ciu,1,fitn 
·rorol CVOCJ • Is ulculJtt'd •s the wm of the CVOC v1lue,1,, non-detffi\ •re count.td u ze-ro 

Ubor1tory Qu11!ften.. 
I ((PA)· Utlrnue<t v.atuc bl!low the' p rnt1U l Q.u1ntlnt,o,"I ltrTMt. 

MCL 

MW-14 MW•14 MW•IS 

06/<Y,/08 OS/ 19/09 06/<Y,fnR 

<0.001.0 <0,0010 <0.0010 
<0.0010 <0.0010 0 ,00057 J 

<0.0010 <0.0010 <0.0010 
0.029 O.OV <00010 

<0.0010 O.OOOllJ <0.0010 
o.ooso o.oosa <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0010 <:0.0010 <0.0010 
<0.0010 <0.0010 <00010 
<O.ODSO <0.00SO <O 00'50 
<0.00SO <O.ODSO <0 ODSO 
0.0.Jf a.on 0.000'7 

<O.OS<l O.Ol J <O.OS<l 
<OODSO <OOOSO <OOOSO 
<0.010 <0.010 <0.010 
<O.SO <0.010 <O.SO 

<O.OOtO <0.0010 <0.0()10 
<O.OSO <0.0010 <O.OSO 

<O.OS<l <0.0010 <0.0SO 
<O.OS<l <00010 <O.OS<l 

<OODSO <OOO'SO <OOOSO 
<O.OOSO 0.000,.,J <O.OOSO 
<0.0010 <0.0010 <00010 
<0.cxno <0.001.0 <0.0010 
<0.0010 <0.0010 <0.001.0 

<O.JS. <0.0030 <0. 1.S 

aor 13 

MW·1S 
0'5/19/<Y, 

<0.0010 
<0.0010 
<0.0010 
<00010 
<0.0010 
<0.0010 
<0.0010 
<0.0010 
<0.0010 
<0.0010 
<00010 
<O.ODSO 
<O.ODSO 

a 

<0.0SOJ] 
<OOOSO 
<0.010 
<0.010 
<0.0010 
<0.0010 
<0.0010 
<0.0010 

0 .00091 J 
<0.0050 
<0.0010 
<0.0010 
<0.0010 
<0.0030 

MW-16 MW-16 MW•l 7 

06/09/08 OS/19/<Y, 06/11/08 

<0.0010 <0.0010 0.091 
0.0071 <0.0010 14 
<0.0010 <0.0010 OA 
0.0067 0.0069 u 
<0.0010 <0.0010 0.042 
0,0017 0 ,0016 L2 

<0.0010 <0.0010 <0.010 
<0.0010 <0.0010 <0.010 
0.0014 0.0029 0.51 

<0.0010 <0.0010 <0.010 
<00010 <0.0010 <0.010 
<O.ODSO <0.00'50 <O.OSO 
<O.OOSO <O.OOSO <O.OSO 
0.016 a.au ,, 

<O.OSO <O.OSOJ3 <O.SO 
<OODSO <O 00'50 <OOSO 
<0.0 10 <0010 <0.10 
<0.010 <0.0,0 <O.GIO 
<00010 <0.0010 0.0077 1 
<0.0010 <0.0010 <0.0010 
<'0.0010 <0.0010 <0,0010 
<0.0010 <0.0(110 <0.0010 
<O.ODSO <O.OOSO <O.OSO 
<O.ODSO <O.OOSO <O.OSO 
<0.0010 <0.0010 <0.010 
<0.0010 <0.0010 <0010 
<0.0010 <0.0010 <0.010 
<0.0030 <0.0030 <0.0030 

MW-17 MW-18 MW•ll 

OS/19/<Y, 06/11/08 Of,/19/09 

o.u <0.0C)l0 <0.0010 .. 0.010 0.0046 
0,21 0 .01' 0.12 
s.o 0.00097 J 0 .000,2 J 

O.Ol.91 <0.0010 <0.0010 
cu, <0.0010 <O.OCJlO 

<O.OS<l 0.0039 0.0041 
<0.0SO <0.ocno <0.0010 
0.1:z O.OlS 0.019 

<O.OSO <0.0010 0.0006S J 

<OOSO <0.0010 <0,0010 
<0.2S <0,00'50 <0 .00SO 
<0,2S <O.ODSO <O.OOSO 

"' o.u O.JS 

<l.S <O.OS<l <O.OSO 
<02S <O.OOSO <O.OOSO 
<O.SO <0.010 <0.010 
<O.SO <0.10 <0.010 
<O.OSO <0.0010 <0.0010 
<0.0SO <0.010 <0.0010 
<O.OSO <0.010 <0.0010 
<O.OSO <0.010 <0.0010 
0.046 J <OODSO <O.OOSO 
<0.2S <0.00'50 <O.OOSO 

<O.OS<l <0.0010 <0.0010 
<O.OS<l <00010 <0.0010 
<O.OS<l <0.0010 <().0010 
<0.1S <0.030 <0.0030 

Pr~rcdbv/ O•t t": GW'l/t/ 7/2S/10 
Ch«,rdby/ Oate: PSJ 7/18/10 



Table 2 (contln~) 

Summ.ary of Monltortn1 We.II An.atytk.at Rnutu. 2007·2010 

ROTC LOB ll, Lchc.hfield, Kentucky 

Firfd SomtNr ID 

Somplr Co/Jtttioft Dotr 

Unlu />OG MCl Sttondory 

°""'1NUdVolatllo Cam 
Tetr.KNo~Mne ml/I 0.00066 0.0050 
Tr!chkifoethene ml/I O.{)()()(JJ_I 0.0050 
t.l·Olc:hkwoethrnr ml/I 0..14 0.0010 
c.b· l ,2·0kNororthr-nr m&fl 0.061 0.010 
IIIJ\J· l.2·Dlch10t'orthene mall o.u O. JO 

VlnylChlorlde mall 0.00001 CU)O 

1,1,1-Tri<.hlorocth.,.nc ml/I 1.1 0.10 
t ,l,2-TnchloroetNne mall 0.0050 0.00010 
1.l·Okhkworthu,e ml/I O.Bl -
t,2·0khlototth.ane mcfl 0.00011 o.oos 
Carbon TetnchlOt'•dt mcfl 0.000>1 0.0050 
Chtotoform mc/l 0.00617 -
Mtthvf,tl'lit Chlo11de mc/L 0.00'3 0.0050 
Toto t CVOCs mc/l 

01/M<Volldle unds 
Acetone mall 0.61 -
Broniomtthant mcfl - -
2•1Wt,1none (MEIQ mcfl 1.9 -
4-M,thyl,2·~nunon~ (MIBIC) mc/1. 0.16 -
6cnrtnc- mcfL 0.00034 0.0050 
n•8uty{ben1et1t mc/l 0.14 -
Cthylbtrutne mc/l 0.0019 o.ro 
hopropylben,~ne mf/l 0.66 -
Niiphthllene! m&fl 0.0061 -
Joluene m&fl 0.71 ,.o 
1.2.4-1 nmt1hy{bttlztne mall o.ou -
1,2,l·Tttl'l'lt thy{bel'lltM mc/l - -
1,1,S· Tflrnethyfbtt11ene mall 0.011 -
Xylcnn, Tot al ml/I 0.11 10 

Hotet.: 
l'l'la/1 M 1tli&tll'l'ISr,etlHN 

Not •Nlyrtd, not t-st.lbhs.htd, or not rv1ilib!e 
MCL USE PA M1nmum Contam 1n.ilflt L~. o r Action Level, lo, <Jr1n.un1 w1ttr 
PRG VSE-PA Rtl'()ft 9 Prc-hml1',try ~ mt<11, tiol\ Go.at ror Ill) wltet 

Octec.-lcd values •rt Ind~:~ 11"1 bold 
Value, e«.tt<hng the MCL (or, Jt no MCl. 11 est.tblr1hNS, 1he UP watt', PRG) ui: \Ndf'd 

S,t,: l•bof•tocy r,:pgrt,- fo, mforrn.auon on l.1bora:ory qvtibfie-n 
·rotol CVOO .. 11 ulNl•ted u the ium of the CVOC v.aJutt, non-detKU are countt'd u 1ero 
Ubor.atory Quallf,ers· 

J (EPA). htlm.atc-d v.alut below tht prxtlul q1J.1ntiution limit. 

MCl 

AMCC Pro)t<1 No . 6610-04-9S37 

MW· U MW•lt MW•ll MW·l.9 

09/1A109 10/09/0'l l0/26/0'l 06/!IJO& 

<0.0010 <O.ocno <0.0010 <0.0010 

0.0021 0.0011 0 .0024 <0.0010 

G.024 O.OU 0.027 <00010 

<00010 <00010 <00010 <00010 

<0.0010 <00010 <0.0010 <00010 

<0.0010 <00010 <(Q.0010 <0.0010 

O.OOll <00010 <00010 <0.0010 

<OJXUO <0.0010 <OOOlO <00010 

0- 0.00l9 0.0063 <00010 

<0.0010 <00010 <00010 <0.0010 

<0.0010 <00010 <00010 <00010 

<O.OOSO <00050 <0.0050 <OOOSO 
<O.OOSO <00050 <OOOSO <O.OOSO 

0.01 0.01 o.oc 0 

<0.050 <O.OSO <0.050 <0.050 
<OOOSO <00050 <00050 <00050 
<0.010 <O.OJO <0.010 <0.010 

<0.0 10 <0.010 <0.010 <0010 

<0.0010 <00010 <00010 <00010 
<0.0010 <00010 <OOOlO <0.0010 

<0.0010 <00010 <00010 <0.0010 
<0.0010 <0.0010 <00010 <0.0010 

<OOOSO <00050 <OOOSO <OOOSO 
<O.OOSO <00050 <0.0050 <O.OOSO 
<0.0010 <00010 <00010 <0.0010 

<0.0010 <00010 <00010 <0.0010 

<0.cxno <00010 <00010 <00010 

<0.0030 <00030 <0.0030 <00030 

,or 13 

MW•lf MW·20 MW•20 

05/l9/0'l 06/11/0& 05/19/0'l 

<O.OC:110 <0.001.0 O.oooll J 

<00010 o.ou OJIOtlJ 

<0.0010 0.,1 Ul 
<00010 0 .011 0 .02.l 
<0.0()10 <0.0010 <00010 

<0.0010 o.ocm 0.0016 

<0.0010 0.014 0.013 
<OJXIIO <00010 <0.0010 

<0.0010 0. 16 O.IS 

<0.00 10 0.0049 0.005] 

<00010 <00010 <00010 

<D.OOSO <O.OOSO <00050 

<ll..0050 <0.00SO <O 0050 

0 J. J l .O 

<O.OSOJ3 0,02 <OOSO 
<0.0050 <O.OOSO <00050 
<0.010 c:0.010 <0010 

<0.010 <02S <0.010 
<00010 <00010 <0.0010 

<OOOlO <O.OU <0.0010 

<0.0010 <O,OU <0.0010 
<1).0010 <O.OU <00010 

<00050 <00050 <00050 
<O.QOSO 0 ,000)2 f <00050 
<0.00 10 <0.0010 <00010 
<00010 <00010 <0.0010 

c0.0010 (0.0010 <0.0010 

<00030 0.027 J <0.0030 

MW·ll MW·ll MW•ll 

06/16/06 05/19/0'l OS/l9/0'l 

<0.0 10 O.Q0042J Cl.024 

1.J O.ll 11 
0.014 0.0031 cus 
0.- 0.021 a.AO 

<0.010 0,0047 0.021 

<0.010 <O.OOlO 0.016 
<0.010 <O.OOlO O.OOOS4 J 

<0010 <0.00,0 O.OOOIS J 

<0.010 O.OOOl7 J o.u 
<0010 <O.OOlO O.QOll 

<0.010 <0.0010 <0.0010 

<OOSO <O.OOSO 0.00061 J 

<O.OSO <O.OOSO 0.00062 J ,.. 0.,7 .. , 
<O.SO <0.050 <0.050 
<OOSO <O.OOSO <OOOSO 
<0.10 <0.010 <0.010 

<0010 <0.010 <0.010 

<0.010 <0,0010 <0.0010 
<O.OOJO <0.0010 <0.0010 

<O.OOJO <0.0010 <OJX>lO 
<0.0010 <0.0010 <0.0010 

<0050 <0.0050 0.000'1 JI 

<O.OSO <0.0050 Q.OQQ]2) 

<0010 <0.0010 <00010 

<0010 <0.0010 <0.0010 

<0010 <O.OOlO <0.0010 

<0.0030 <0.0030 <0.0030 

Ptep.aredbv/0.att: GWW 7/18/10 
Chee~ by/ Oiit(' PSJ 7/18/ 10 



Table 2 (continued) 

Summuy of Monltorlna Well Anatytk.11 Rewlu. 2007•2010 

RBTC LOB 11, Leitchfield, Kcntuclcy 

Find Sompl, 10 .so-,... Colltttion Dot~ 
Units MG Ma Sttondory 

CMorlM:tedVo&ata. ...... _.eom-·-s 
Tet rachloroe-thtn.a ""'' 0.00066 o.ooso 
Trkh.lo.'oeth~ ""'' 0.000018 o.ooso 
1,l·Dlch.Sofotthenc ""'' 0.34 0.0070 
dJ· 1,2·01(hlorottM'n<' ""'' 0061 0.070 
tr1ni•1,2•0,Chloroethf:iw "'"' o.u 0.10 
Vtnyl Chloridf' mi/l 0.00001 0.00 
1, 1, 1 • T1t(hloroethane m&fl J.1 0.10 
l , 1,2· Trithloroc:1hanc '""' o.ooso 0.00010 
l,l•Dichloroft~ne "'"' 0.81 -
1.2•Di<Mo,OC'th•tW: m&fl 0.00012 o.oos 
C,rbon Tctra<:NoridC' "'"' 0.00011 o.ooso 
Chlo<oform m&/l 0.00611 -
Methyte~ Chloride m&fl 0.0043 oooso 
TotolCVOO m&fl 

Otliet Vob.tlle unn1nk Conu,ouncb 
Acetone "'"' 0.6J -
8t0momctNne "'"' .. -
2,IAA.,,.,.,.(MEK) "'"' J.9 -
4-Mtlh'(l·2-l)N'Ul'IOne (MIBJC) ""'' 0.16 -a. ... .., ""'' O.ooo.34 o.ooso 
~Butytbt-t\zffle '""' 0.2, -
Ethylbtl'\ltt')f m&fl 0.0019 0.70 
1so;,,opyt~C'nc ""'' 0.66 -
N1phth11tne ""'' 0,0061 -
Toluent "'"' 0.71 J.O 
1,2,4-Tnm~hyt~tnt mg/L 0.011 -
1,2,J.. Trimc-thyfbC'Nent> "'"' - -
t ,l,S-T1lmC'thyt~nzene m&fl 0.011 -
X,itne.,, Tgt.1 ""'' 0.1J JO 

Notn : 

m&fl Mdh&fi ffl i pe-r littr 
tlot anatvz:~. not ntJbhitwd, or not ava!l.iblt 

MCL USlPA Maidmum Contam,Nnt l evel, or At:Uon ll'Yrl fo, dr!ntlng witer 
P,tG USE PA Rtglon 9 Prthmin,1ry fttmC'd11tlon Go,11 for Ill> witcr 
Oct«1rd valUH I H• lndiUttd In bold. 

V•IUH ncttd1t1g t~ MCL (or, d no MCL I\ ttt"bl!ih«I. t~ t,p water PI\G) 11e \.h,t,clcd 
See- t,bor.11ory ,,pons for ln.fOf'm,ti,on on l•boritoryqu.,1!1,er~ 
•roror CVOCs .. tl ulcubtcd n lhe sum of th,f. CVOC v1h.le1, non-dctt'ru .ue coun1ed .u tC'fO 
Ubor.t tory Q.uallflers· 

J (EPA)· f stil'Ntc-d VII~ bC'-low the C)f.Kt.lul QU•ntit1tiOf'l llmlL 

M<l 

AMEC Project No . 6680-04-9S37 

MW•U MW•l4 MW·lS MW·2S 
OS/19/09 05/19/09 01/,./10 Ol/11/10 

0.0027 <0.0010 o.u <0.020 
u <0.0010 ss o.a 

D.016 <O.OOLO 0.17 <0.020 
0.14 <0.0010 LS 0.2S 

0.030 <0.0010 0.011 <0.020 
0.00039 J <0.0010 <0.020 <0.020 
<0.0010 <0.0010 <0.010 <0.020 
<0.0010 <0.0010 <0.020 <0.020 
0.0027 <0.0010 0 .14 <0.020 
<(J.0010 <0.0010 <0.020 <0.020 
<0.0010 <0.ocno <0.020 <0.020 

0.000)6 J <O.OOSO <0.10 <0. 10 
<O.OOSO <O.OOSO <0.10 <0.10 

2., 0 58 L1 

<0.050 <O.OSO <].0 <1.0 
<OOOSO <O.OOSO <0.10 <0. 10 
<0.010 <0.010 <020 <0.10 
<0.010 <0.010 <0.10 <0.20 

<00010 <0.0010 <0.020 <0.oio 
c.(1.0010 <0.0010 <0.020 <0.010 
<0.0010 <0,0010 <0.020 <0.020 
<-0.0010 <0,0010 <0.020 <0.020 
<O.OOSO <O.OOSO <0.10 <O 10 
<O.OOSO <O.OOSO <0.10 <0. 10 
<0.0010 <0.0010 <0.020 <0.020 
<0.0010 <0.0010 <O,OZO <0.020 
<0.0010 <0.0010 <0.020 <0.020 
<0,0030 <0.0030 <0.060 <0.060 

tOof 1.l 

MW•2S MW·ZS MW•15 MW•l6 

03/04/10 04/0S/ 10 OS/05/10 01/28/10 

0.oc>040J <0.0SO <O.OSO o.ia 
u l.t ... 46 

0.006 <O.OSO <O.OSO o.• 
o.z Cl.1' D.41 s., 

o.oou <O.OSO <0.0S.O O.G42 
<00010 <O.OSO <OOSO 0.14 
<00010 <O.OSO <O.OSO <0.010 
<0.0010 <0.050 <O.OSO <0,010 
0.00071J <O.OSO <0.0SO o.u 
<0.0010 <O.OSO <0.oso <0.010 
<00010 <0.050 <DO.SO <0.0 10 
<O.OOSO <0.25 <0.2S <0.050 
0.00089.J 0.oJtJ O.OCtJ <O.OSO 

L6 •.3 3.3 53 

0.042J <l.i <2.S <O.SO 
0.059 <0.2S <0.2S <0.0SO 
<0.010 <O.SO <0.SO c0.10 
<0.010 <O.SO <O.SO <0.10 

<00010 <0.050 <OOSO <0.010 
<0,0010 <0.0SO <O.OSO <0.010 
<0J)010 <0.0SO <O.OSO 0.014 
<0.0010 <0.050 <O.OSO <0.010 
<OOOSO <O.lS <02S <OJ)SQ 
<O.OOSO <Q.2S <0.2S <O,OSO 
<0.0010 <0.0SO <O.OSO <0.010 
<0.0010 <O.OSO <O.OSO <0.010 
<00010 <O.OSO <O.OSO <0.0 10 
<00030 <0.li <O.IS <0.030 

MW·26 MW•J.7 MW·27 
05/05/10 01/28/10 OS/OS/10 

o.u o.z o.u 
u 4 1 92 

0.27 .. ,. o.n 
u .,. 20 

0 ,06 0 . 10 0.()74 

0.24 1.1 u 
<0.0 10 <0.020 <0.010 

0.00S,J <0.020 o.oou 
0.059 1.7 u 

0.007 J <0.020 0,014 
<0010 <0.020 <0.010 

o.oo61J <0.10 0.005 
O.OOlaJ <0.10 0.0071 ,. 53 11.S 

<O.SO <1.0 <O.SO 
0.0UJ <0.10 0.04Sl 
<0.10 <0.20 <0.10 
<0,10 <0.20 <0.10 
<0010 <0.020 <0.010 
<0.010 <0.02'0 <0.010 
<0.010 <0.020 <0.010 
<0.010 <0,02'0 <0.0 10 
<O.OSO <0. 10 <0.0.SO 
0 .0 11 J <0,10 0 .0,&SJ 

<0010 <0.020 <0.010 
<0.010 <0.020 <0.010 
<0.010 <0.020 <0.010 
<0.030 <0,060 0.0UJ 

Pfe1Mrt'd by/ Cn1e: GW'W 7/2&/10 

Chtck<d bv / O.tr: PSJ 7/28/10 



Table 2 ttontl nued) 
Summ1ry of MonJtorln1 Well M.aitytk.11 Results, 2007-1010 

RBTC LOB 11, ltitthfield# kentudcy 

AM£( ProJKt No. 66IQ.04..9Sl7 

Firfd Son,plr JO 
Scmft!,o Collrct;o,i Dort' 

Unlu l'IIG MQ 

CNotl-Volodle-•nlc C<>ffloounds 
T etr«hloroethetle m.&/l 0.00066 0.0050 
T rkhlorottht~ m.&/l 0.000018 0.0050 
1,l•OKhloroethene mc/l 0.)4 0.0010 
ci~l.l·Oi(hloroe1twme mc/l O.OISJ 0.070 
tt~s-l,2•0ichloroethene mc/l o.u 0. 10 
Vlnyl Chlorldo mc/l 0.00002 0.00 
1,J.l·Trlithloroeth•nc m.&/l J.1 0.10 
1,l,2·Trl<:MotOC'th•ne mc/l 0.0050 0.00010 
l . J.OKJ\lorotthane m.&/l O.IJ -
1.2·0Khloroethvlt mc/l 0.00011 o.oos 
carbon TttrKhloride mc/l O.QXJJ7 0.0050 
Ch)Otoform mc/l 0.00611 -
Methylof'l'lf' Chloride mg/l 0.00'1 o.ooso 
Tot oJCVOC, mc/l 

Other Vo&atle ~ .. niceom-.-.. 
Acetone mc/l Cl6J -
8r0tft0tntth•ne mc/l - -
2-Buunotie (MEKI mc/l J.9 -
4-Melh'Vt·2·p,et1unone (MIS,:) my\ O.J6 -
fk'nlf'M 

"'"' 0.000)4 0.0050 
n•8iJty!be,uene mc/l 0.1, -
Cthylbffizffle mc/l 00019 0.10 
bopropylt>enl'C'nc mc/l 0.66 .. 
NaphtNiene mc/l 0.0062 -
Toluene mc/l 0.77 1.0 
1,2.4-Trtmethylben:eM mg/l 0.011 -
l.l.l·Trirnc1hylbt"n:ene "'UL - -
l.l.i•Trlmethylberuene mc/l 0.011 -
Xylf:nes. Tot.ail mc/l O.JJ to 

Notn: 

me/I M dlt1r1m i per lil~r 

NOi •Ntvze-ct, not esttbh,h«I, or not •v•llabl.e 
MCL US(PA Mh Jm um Contamln•nt L~. or ActlOn Leve1, I~ <lrln.kln.c w1tet 

PAG US,[PA Rc~on 9 Pr~imin•ry Remtd1t11on Go•I fer t_.P wa1e, 
DetKttd v•tuei are indk.1tt"d in bold. 

V•lues e •cet'dlnc the MCL f0,t, Uno MQ "tttilbhshed, the up w•t~ PRG) are sh•d«I 
~ labor11ory reports. tor lriform•1ion on laboratory qwl1fitt> 
• Toto I CVOCJ "is ca1c.ul,UNI as the w m of the CVOC v•lue$, non·d~tMU are counted H ir,o 
l1bor1to,yQu,1Mien: 

J (EPA) · htlm•1ed v1!~ below the ;H1ctlul Qwntilltlon limiL 

s«ottdory 
MQ 

MW•21 MW•2:I PW-1 
01/18/10 OS/OS/10 11/l)/()< 

0.012 o.oos ,o.oos 
0.02' o.ou <0005 

O.OOlJ <00010 0-
O.G64 0.02' 0.0080 
<0.010 <0.0010 <0005 
0.0lJ O.mt <0.005 
<0.010 <0.0010 <0005 
<0.010 <0.0010 <O.OOS 
0.013 o.ou 0.070 

<0.0 10 <00010 <0005 
<0010 <0.0010 <0020 
<O.OSO <0.0050 <0005 
<O.OSO 00006J <O.OOS 

0. 14 0.0, o.u 

<0.SO <0.050 <O.OlS 
<OOSO <OOOSO <0005 
<0. 10 <0.010 <0.02S 
<0.10 <0.010 <0025 

<0010 <00010 <OOOS 
<0.010 <0.0010 <0.005 
<0.010 <0.0010 <OOOS 
<00 10 <0.0010 -· 
<OOSO <O.OOSO <O.OOS 
<OOSO <OOOSO <0.005 
<0.010 <0.0010 <0005 
<0.010 <00010 ·-
<0.0 10 <0.0010 <O.OOS 
<0.0!0 <00030 <ODIS 

tt of 13 

PW·l 
OJ/13/07 

<0.0050 
0.034 
G.17 -o.u 

<0.0050 
<0.0050 
0.0082 
<OOOSO 

0.31 
<00050 
<0010 
<0.10 

<0.10 
0.1, 

<1,0 

<0010 
<0.10 
<010 

<0.010 
<O.OlO 
<0.020 
<0.010 
<O 10 
<O 10 

<0.020 
<0020 
<0020 
<0.060 

PW-1 PW•1 PW-1 
TOP M ID0l£ 80TIOM 

06/0)/08 06/0)/08 0,,/0)/08 

<OOSO <0.050 <0.0010 
0.021 0.01) O.OU 

- 0.41 o.:n ~ 
o.oa 041 0-

<O.OO!Q ~.0010 <0.0010 ....... G.OClll G.OCIZl 
0.02l 0 .01, <0.0010 

<0.0010 <0.0010 <0.0010 
0.40 0.)4 0.41 

0.0012 0.0022 0.0019 
<00010 ~.(XHO <000 10 
<0.0050 <00050 <O.OOSO 
<O.OOSO <O.OOSO <O.OOSO 

o.,s 0.15 1.0lll 

<2.S 0..014 J O.OZJ 

<00010 <'00010 <(1.00 10 
<0.010 <(tOIO <0.010 
<0010 <0010 <0.010 

<00010 <0.0010 <00010 
<00010 <0.0010 <0.0010 
<00010 <0.0010 <0.0010 
<00010 <0.0010 <0.0010 
<00050 <OOOSO <OOOSO 
<00050 <O.OOSO <O.OOSO 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.(X)10 

<0.0010 <0.0010 <0.0010 
<0.00!0 <00030 <0.00!0 

PW-1 PW•l PW•l 
M IOOl[ MIOOU M10Dl( 

06/18/08 OS/19/09 10116/09 

<0.0010 <0.0010 ~ 
O.Dll 0.025 ___ 0.0_!5 
G.16 O.tl 

~ 
O.J7 

0.0,S o.on 0.075 
<0.00JO o.coou, <0.0010 
O.D04J 0.0064 0.0019 
O.OS1 0.14 0 .068 

<0.0010 <0.0010 <0.0010 
0 .42 o.ss 0. )4 

0 .0026 0.0040 0 .002.S 
<O 0010 <00010 <00010 
<O.OOSO <O.OOSO <00050 
0.00'1 I <00050 <00050 .. ...,. 1.71372 0.'79C 

0..01 1 1 <0.050 <0.050 
<00010 <0.0010 <00010 
<0,010 <0.010 <0.0 10 
<0010 <0.010 <0010 

0 .000.)6J <00010 <O 0010 
<00010 <0,0010 <0.0010 
<0.0010 <0.0010 <0.0010 
<0.0010 <0.0010 <0.0010 
o.oou J <O.OOSO <O.OOSO 
<0.0050 <0.0050 <0.0050 
<0.0(110 <0.0010 <00010 
<0.0010 <0.0010 <0.0010 
<0,0010 <0.0010 dl.0010 
<0.0030 <0.00!0 <000!0 

Prepart'd by/ Date: GWW 7/28/10 
Chec\ed by/ 0,lte: PS.I 1/28/10 



Table 2 (tontlnue-d) 

Summary of Mor\itorlna Wtll An,1tytkll Resutts, 2007·2010 

RBTC LOB 11, ~ltchfleld, Kentucky 
AMEC Pn>J«t l'lo. &680-04-9S37 

F~ld Sampi't ID 
SOmp.lt c:otl«tion Oort> 

Units PIIG Ma s«-condo,y 

ChloriootodVoladlo 
TetrK~t~ne m&fl 0.00066 0.0050 
Trlchloroet.henc m&fl 0.000011 0.0050 
J,l·OkhlorOf"thtM m"l 0.34 0.0070 
,,s-1.l~Dichlo<OC'l~ m"l O.OISl 0070 
t ra.t1s•1,7·Dic:hl0<oet~ '""' 0.11 O. JO 
Vinyl Chlorld.r mf/l 0.00001 0.00 
l.l. l ·Triehlor~hi.ne '""' J.2 0.10 
l.l.2•Tr!Chlorot-tNne '""' 0.0050 0 .00010 

1,l·Oictlloroc-iN.ne m"l 0.81 
l.2-0k:hlorocth.anc m"l 0.()0011 o.oos 
t.,.rt,onT~trlC-.hlOri~ m"l 0.00017 o.ooso 
ChlorofCKm m"l 0,006Jl 

Mt-thy~~ ~lorldt" m"l 0.0043 o.ooso 
TotolCVOCs m&/L 

OthcrV-
Att""t.OM m&fl 0.61 

8tomomt""t.Nne m"l 
2-Suunone (ME() m&fl u 
4-Methyl-2+pent.1none IMISK.l """ 0.16 
kru.~nC' mc/l O,ooo.J4 o.ooso 
n·8uty{bC!l'lzene m"l 0,14 

( lhyt~t"l'le m"l 0,0019 0.10 

liop,opylbeiu~l'le "'"' 0.66 
N,1phtNJe~ m"l 0.0061 
Tolue-nt- m&fl 0.71 1.0 

l.l.4·Trlmett,ylberuene mg/l 0.012 
1,2,l ·Tri:ITIC!thylbtn.ttne mf/l 
1.3,S· Trlmeth\'U)C"Nene mg/l 0.011 
Xy1cncs, Tot,1 mg/l 0.1J JO 

Notes: 
ma/I M1tlcr.ains PN liter 

Not aNtyud, not t>1t.aiblMt"d, CK not ,v,1l,1b1t' 

MCL US(PA Muimvm Conumin.aint lll!'Vcl, or Actkm t.C'olC'I. for drlr,ltinc wattt 
PRG USEPA Rt-cion 9 Prel.min.airy Remtdi,1t ,on Goal to, tap wlttr 
Ol!'te-cted Villues a,re lncf1C.,1ted In bold 

V,lues uceedinc lht" Met (or. if no MCL is nt,b!loshtd. the up wat~ PRG) .aire shadt"d 
Sc't' labornorv r~poru for i,'lfo, maihon on 1,bO,atQfV Qvaliflt"fs 
·rocol CVOCs ~ is cale..alat('(I as the kiln of U\e CVOC va.luN, non-Mtrcu are coW'\tcd as ie,ro 
Lfbo,ra,tcwy O\l.ail iflt'rs ; 

J (EPA) . EslltNtcd v,11.ic below the- pra,ctkal Q1.1ain1lut1Cr, 11,nlt. 

Ma 

PW-2 PW•.2 
PW•,l TOP MIDOLE 

03/14/07 06/0)/0a 06/03/0S 

<0.020 0J)0)7 0,00]7 

0.!16 LS u 
o::ia~ 0.,1 

1.3 u "t-= !:.' 
<0.020 0.0061 <0.00 1g 
<0.020 (I.C)31 0.014 
<0.020 0.00& 0.00&4 
<0.020 <00010 <0.0010 
o.u 0.11 0.20 

<0.020 0.00)1 O.OOlJ 

<O.OOSO <0.0010 <00010 
<0.01.S <O.OOSO <OOOSO 
<0.02S <O.OOSO <0.00SO 
2.S70 4.49 4..4S74 

<0.2S O.OU J O.OllJ 
<0005() <0.0010 <0.0010 
<0.050 <0-0!0 <O.oIO 
<O.OSO <0.10 <0.010 

<O.OOSO <00010 <00010 
<O.OOSO <0.010 <0.0010 
<0.00SO <0.010 <0.0010 
<0.0050 <O.Cl0J3 <0.0010 
<OOis <OOOSO <O.OOSO 
<0.025 <O.OOSO <O.OOSO 

<O.OOSO <0.0010 <0.0010 
<O.OOSO <(J.0010 <0.0010 
<0.00SO <0.0010 <0.0010 
<0.01S <0.030J) <0.0030 

llof l3 

PW•2 
BOTI"OM 
06/03/08 

0.0030 
Ll 

G.IO--
,:-,-
0-2.. 
O.Gll 
O.D06 

<OJXUO 

O.!_!_ 
0.00)0 
<00010 
<0.00SO 
<O.OOSO 
01!7 

O,OUJ 

<0.0010 
<0.010 
<0.10 

<0,00!.Q 
<0.02<1 
<0.020 
<0.020 
<O.OOSO 
<O.OOSO 
<0.0010 
<0.0010 
<0.0010 
<0.060 

PW·l PW·l PW•l 

MIOOU MIDOll DISCHARGE 
06/18/08 OS/19/09 09/18/09 

0J)Ol4 <0.02S <0.020 

o.s~ -- 0.~ 
o.n 0.7' o.rm 
1.1 lA O.D6S 

0.00&4 0.0141 ,0.020 

o.c,;1 0~ <0.020 
0J)079 <0.02S <0.020 
<0.0010 <0.02S <0.020 

0.14 0.17 <0.020 
o.ooU <0.02S <0.020 
0.0014 <0.02.S <0.020 
<OOOSO <-0.:.U <0.10 

0.00047 J <O 13 <0.10 
l.UlS7 • .167 O.l42 

O.OUJ)C <1.3 <l.O 
<0.0010 <O.OlS <0.020 

<.().01014 <0.2S <0.20 
<0.010 <CHS <0.20 

<O.~~ + - <002$ <0020 
<0.0010 <0.02S <0.010 

<0.0010 <0.025 <0.020 
<0.0010 <0.02S <0.020 
<OOOSO <O.U <(>.10 
<O.OOSO <O.U <0.10 
<0.0010 o.~J <0.020 
<0.0010 <0.02S <0.020 
<0.0010 <0.02S <0.02<1 
<0.00.30 <0.07S <0.060 

PW•l PW•l PW-2 
OISOWlGE DISCHARGE CMSCHARGC 

09/29/09 09/30/09 10/02/09 

0.000 0.004) <0.020 
Ll 1.1 O.lll 
D.l7 OAl OAl 
0.16 1=1 __ 1.] 

0.004S 0,0061 <0.020 
0.031 o.on <().020 
0.0030 o.~9 <0.0,0 
<0.0010 <0.(~)10 <0-020 
0~ 0.11 O.OIJ 

<0.0010 0.0012 <0.020 
<00010 <C.0010 <0.02<1 
<0.00SO <O.OOSO <C>.10 
<O.OOSO <OOOSO <0.10 
2.66Sl ;z,n,s 1.473 

<O.OSO <O.OSO <1.0 
<C.0010 <0.0010 <0020 
<0.010 <0.010 <0.20 
<0.0 10 <0.010 <(>.20 

<0.0010 <00010 <0.020 
<0.0010 <0.0010 <0.020 
<0.0010 <0.0010 <0.020 
<0.0010 <0.0010 <0.020 
<0.0050 <O.OOSO <0.10 
<0.0050 <O.OOSO <0.10 
<0.ooio <0.0010 <0.02<) 
<0.0010 <0.0010 <0.020 
<00010 <0.0010 <0.020 
<0.0030 <OJX)30 <0.060 

Prtp,rtd by/ D~tt: GW'W 7/28/10 
Cht-ct.ed bV I D•tt. PSJ 7/28/10 



Tab le 2 ( tCH'ltJnued) 

Sumrmry of Monltotfna We-II Arliitytkal Ruults.. 2D01•l010 

R8TC lOB 11, Leitchfield, Kentucky 

AMEC ProJe-ct No. 66I0-04·9S37 

ht'ldS4~10 
Scmplt Coll«tf<Ol'I Oott' 

Units PRG M Q 

ChilotfMted Vo&a111e n...-w Corn 

TC'tr.lthloroct~nf' ....,, 0.00066 o.ooso 
Tochloroethitne ....,, 

0000018 o.ooso 
l.1 ·01<.hk>roetht'M ....,, 014 0.00}1) 

cls· 1.2 O.Chloroethcnt mc/L 0.06, 0.0}I) 
tr~ns--1.2-0k.hlorotlht'M mlfl O.Jl 0 .10 
Vtt1ylChlotl~ mc/l 0.00001 0 .00 
1, 1,l ·Tnc.hlorO(th.-nc mlfl J.l 0.20 

1,1,l·Ttk.hk)roet~nc mlfl o.ooso 0.00020 
t , l ·Oleh)or~hfne mlfl OAl -
l,2·01ChlorMtN.nt' mcfl 0.00011 o.oos 
Q,tion Tetr,chlondt mcfl 0.00011 o.ooso 
Chloroform mc/l 0.00617 -
Mt"thylt'tw Ch\oridt' ....,, 00043 o.ooso 
Totol CYOO mc/l 

OO.,Vo11111e 

Acttonc mc/l 0.61 -
8rOM4tntlhinit mlfl - -
2·8uunone tMEIC) mlft l.9 -
~Meth-1i·2~penuno~ (MISIC) mlfl 0.1& -
fk>Nf'M mlfl o.oorrn o.ooso 
n.-Buty!bt't'l.ltnc mlfl 0.1, -
(thyl~n,~nf' mlfl 0.0019 0}1) 

l.s.opropyfb(!,ucM mcfl 066 -
N,tohth..flene mc/l 00061 " 
Tolutt1t' mc/l 0,71 1.0 
1.2.4-Trlmtthy{~tM mg/l O.Oll -
1.1..l•TrimethvU>tn:rnc ....,, - -
Ll,S-Trimtthy{-bennnc ""'' 0.0ll -
Xylcncs, Total ....,, 0.11 10 

Nota : 

me/I MJ!t1r..ims Pt'' titer 
Not .an,lyztd, not esublllhf'd, or not ..aJl,1b,lc 

MCL VSEPA MJ•tmum Con~m!Nn1 l~. Of Action lt"VCI, tor dnntinc w,111cr 
PRG IJS(PA Rtpon 9 P1tf1m,jNry Rt'mtd1•tion Go•l for uo Wil<'t 
Ottec-ted ~lut:t. ,m! mdiutt'd in bold . 

Values e•ceeding the- MCl (or, d no Ma 11 esub!t1.hf'd, the 1,c, W'ltt'f PIIG> ,re sNdtd 
Sff Qbo,110,y ~port, tor lnform,t10n °" 4~tory qu..llfieo 
·rotol CVOCs" is u1<u!.1tf'd u tht' sum of tht' CVOCv..iJUit1., l'ICH'H:lett'ru .arc ccwntt'd .u zero 
l.1bor;1tcxy Qu,!rflers: 

J If PA)· ht1m.1tcd valu,c bc'low the' pr•c1iit4il q1,1,o1nt1t,1lon llmre 

Stto,,do,y 

MC< 

nof n 

,w., 
OISCHARGE 

10/06/09 

0.0021 
·o.,s 

CIAO 
L7 
~ 
O.Gll 
o.oou 
<0.0010 
0.092 
o.oou 

od>OOIO 
<O.OOSO 
<OOOSO 

2.9901 

<0050 
<0.0010 
<0.010 
<0.010 

<0.0(110 

<0.0010 

<00010 
<0.0010 

<OOOSO 
<00050 

d>.0010 
<0,0010 
<0.0010 

<00030 

PW•> 
01.sowtG( 

10/09/09 

'°:~ 

l 
o.cz 
cuo 
0.'7 

<0,020 

<0.020 
<0.020 
<0.020 
O.OS4 
<0.020 
<OO>O 
<0.10 
<0.10 ..... 
<J.O 

<0.020 
<0.20 
<0.20 

<0.020 

<0.020 
<0-020 
<0020 
<0 10 
<0 10 

<0.020 
<0.020 

' 
<0.020 
<O.~ 

PW•l ,w., 
DISCHARGC otSOiAAGE 

10/13/09 10/16/09 

<0.020 0.0022 
0.74 0.61 .... O.JI 
13 2.0 

<0020 0.0011 

O.OlO OD37 
<0010 <0.0010 
<0.020 <0.0010 
0. 11 0.14 

<0.020 0.0011 

<0020 <00010 
<0.10 <0.00SO 
<O 10 <O.OOSO 
l.27 J .23 

<1.0 <0.050 
<0020 <0.0010 
<0.10 <0.010 
<0.20 <0010 
<0020 <00010 
<0020 <0.0010 
<0020 <0.0010 
<0020 <00010 

<O 10 <00050 
<0.10 <00050 

<OD10 <0.0010 
<0.020 <0.0010 
<0.020 <0.0010 
<0.060 <0.0030 

PW•> 

O<SCHAAGE 
10/10/09 

<0.010 

0.70 
CIAO 
2.0 

<0,020 

OD33 
<0.020 
<0.020 

o.u 
<0.020 

<0020 
<0.10 
<0.10 
3.24 

<1.0 

<0.020 
<0.10 

<0.10 
<0.020 

<O.D20 
<0.020 
<0020 
<O 10 
<0.10 

<0.010 

<0.020 
<0.020 
<0.060 

PW·> 
OISOWIG( 

10/16/09 

<ODlO 

a.st 
o.s, 
1.7 

<0.020 

OD33 
<0.010 
<0.020 
0.092 
<0.020 

<0020 
<Cl.10 
<0.10 
2.71 

<1.0 

<0.020 
<0.20 
<0.20 
<0020 
<0.010 
<0.020 
<0010 
<O 10 
<0. 10 

<0.020 
<0.020 
<0.020 
<O.~ 

Pr..-~redby/~tc: GV.fW 7/28/10 

Ch««'d bv / O.t<· PSl >/18/IO 



TABLE 3 

Groundwater Monitoring Schedule for Remediation Performance 
RBTC LDB #1, Leitchfield, Kentucky 

Sampling 
Category Locations 
Baseline All onsite wells 

All onsite wells 

MW-4, MW-5, MW-7, 
MW-10, MW-13, MW-17, 
MW-22 

Post-Injection MW-11A, 
BOS-100 MW-118, MW-12A, 
Effectiveness MW-128, MW-27 

Post-Injection MW-4, MW-5, MW-7. 
Biostimulation MW-10, MW-13, MW-1 7, 
Effectiveness MW-13M, MW-22 

-- - -- -
MW-4, MW-7, MW-10, MW-
13, MW-22 

Annual All onsite wells 
Compliance 
Monitoring 

voes = Volatile Organic Compounds 
ORP = Oxidation Reduction Potential 
DO = Dissolved Oxygen 
PCR = Polymerase Chain Reaction 
DNA = Deoxyribonucleic Acid 
RNA = Ribonucleic Acid 

Agency Interest # 1579 
AMEC Project 6680-04-9537 

Frequency 
Less than 24 hours Field 
prior to injection 

--
Prior to injection Field 

Lab 

Prior to injection Lab 

Monthly for 90 days Field 
after injection 

90 days after Lab 
injection. 

--
1, 2, and 3 months Lab 
after injection. 
Monthly for 90 days Field 
after injection 

90 days after Lab 
injection 
Quarterly for 1st Lab 
year, semi-annually 
thereafter 

Field 

90 days after Lab 
injection. 

Annually Field 

Field 

Lab 

Parameters 
All Samples 

Groundwater Elevations. 

pH, ORP. DO, Temperature, Specific Conductance. 

voes (EPA Method 82608). 

Methane, Ethane, and Ethene (EPA Method RSK 175). 
Chloride (EPA 325.2), TDS (EPA 160.1 ). Nitrate and 
Sulfate (IC Method E300). 

Groundwater Elevations. 

Chloride (EPA 325.2) and Iron (EPA 6010). 

voes (EPA Method 82608). 

Groundwater Elevations, pH, ORP, DO, Temperature, 
Specific Conductance. 

-
Chloride (EPA 325.2), Nitrate and Sulfate (IC Method 
E~OQL _ 
VOCs (EPA Method 82608), Methane, Ethane, and 
Ethene (EPA Method RSK 175), Total Organic Carbon 
([TOC] EPA Method 9060). 
Groundwater Elevations, pH, ORP, DO, Temperature, 
~p_e_cific Condugance. 
PCR analyses (Census with DNA and RNA) 
Testing for successful stimulation and propagation of 
dehalococcoides bacteria. 
Groundwater Elevations. 
--

pH, ORP, DO, Temperature. Specific Conductance. 

-
voes (EPA Method 82608). 

Prepared by / Date: GWW 1/1 1/ 12 
Checked by / Date: PSJ I/ I 1/12 



Kentucky Division of Waste Management - Remedial Action Work Plan 
AMEC Project 6680-04-9537-05 
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APPENDIX A 

COLOR TEC FIELD SCREENING METHODOLOGY 

Color Tee is a field-screening methodology developed by Ecology and Environment, Inc. for 
evaluating total chlorinated ethene concentrations in the headspace above soil and ground-water 
samples. The method employs colorimetric gas detector tubes to analyze the headspace gases. 
Each colorimetric tube contains a catalyst that decomposes the chlorinated ethene, releasing 
hydrogen chloride, which discolors the reagent (4-phenylazodiphenylamine) in the tube. Any color 
change within the detector tube indicates the presence of chlorinated ethenes. The detector tubes 
are constructed of glass and printed with calibration scales to facilitate measurement of the linear 
extent of the reaction within the tube. Tubes are provided for a variety of concentration ranges. 
The lowest concentration tube is used initially to screen the sample. When a positive result is 
observed, the concentration level is obtained by matching the linear extent of the discolored reagent 
inside the tube to the calibration scale printed on the outside of the tube. If the calibrated range of 
the tube is exceeded by the reaction , a tube with a higher concentration range is used to screen a 
duplicate sample. This procedure is repeated until the approximate concentration is determined. 

Water Samples 

Fill a 40 milliliter (ml) volatile organic analysis (VOA) vial to approximately 60% of the volume of the 
vial and cap. Heat the sample and the detection tube in a water bath with a temperature of 100 to 
110° Fahrenheit (F). When heated, the vial is shaken vigorously for 20 seconds. One end of the 
detection tube is broken and attached to a hand pump. The other end of the tube is broken and 
attached to a small extraction needle. The septum of the vial is penetrated with the extraction 
needle. A larger purge needle is used to penetrate the septum of the vial and the endpoint of the 
needle is positioned near the bottom of the vial. One stroke is pulled on the hand pump and the 
change in color of the tube is observed. The concentration reached by the change in color is 
recorded. 

Soil Samples 

Fill a 40-ml VOA vial with approximately 10 cubic centimeters of soil and 10 ml of deionized 
water (50 to 77% of the volume) and cap. The heating, sample preparation, and sampling 
procedures for water samples is followed. If there are no bubbles indicating that air is circulating 
into the vial, the purge needle should be removed, cleared, and reinserted into the vial. 

General 

The practical quantitation limit for tetrachloroethene (perchloroethylene, or PCE) is five to ten 
parts per billion (ppb) as measured in the headspace. This method does not employ Henry's 
Constant or other partitioning methods to back calculate the actual concentrations of soil or water 
samples. Samples containing only trans-1 ,2-dichloroethene, 1, 1-dichloroethene, or vinyl chloride 
are generally not detectable with ColorTec at concentrations below 25 micrograms per liter (µg/1). 

Other compounds, including bromine, free chlorine, and hydrogen chloride can also indicate a 
positive reaction within the detector tube. The colorimetric detector tubes are manufactured to 
detect specific alkenes. However, if there are other chlorinated ethenes present in a sample, the 
identification of a specific chlorinated compound is not possible using the ColorTec method. 
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Material Safety Data Sheet 
Trap & Treat® BOS 100® ~.BP.I ... 
Section 

J ENTITY (As Used 011 label and list) !Note: Blank spaces are not permitted. If any item 
Carbon (Chemica l formula: C) 90 10 95% is not applicable. or no information is available. 
!Metallic Iron (Chemical formula : Fe) 5 to IO'Jo ~he space must be marked to indicate that. 

IManufacturer's Name Emergency Telephone Number 
I !Remediation Products Inc. 303.487. I 000 

!Address (Numher. Street. City. State. and ZIP Code) rrelephone Number for In formation 
16390 Jorce Drfre. Suite 150 W. Golden. CO 80403 303-487-1000 

,; Mecum 
Frrepared by J~ate Prepared 

9/30103 

roper hipping Name: Self-heating Solid, Inor ganic !Signature of Preparer (optional) 
.O.S. Class 4.2, UN No. 3 190, Packin~ Group II 

Section II - Hazard Ingredients/ Identity Information 

Non-hazardous components are listed at 3 percent(%) or greater. This is not intended to be a complete 
compositional disclosure 

I IHazardous Component.<; (Specific Chemical 
Identity: Common Name{s)} 

~~H_JjOthcr Limits I~ 
j OSHA PEL ~ . Recommended >/o(omiona/J 

Carbon 5mg/M' 10mg/M1 IA 90-95 
(respirable) (Total) 

!Metallic Iron . " NI A 5- 10 
N I/\ - Not /\ ppl icabl~ 
PE Ls and rL Vs are 8-hour ·1 WAs unless otherwise noted. 

Section III - Physical/Chemical Characteristics 

11Boiling Point !Specific Gravity (H,O - I) 
;10.6 glee apparent density 

E Pressure (mm Hg.) lE 
t apor Density (AIR -= I) 

~i_!x in Water: Negligible 

:EingPoint 

J IEvapormion Rate 
J[(Bu!)'.I Acetate = 1) 

!Appearance and Odor: Black granules. No odor. 

Section IV - Fire and Explosion Hazard Data 

Flash Point (Method Used) r lammable Limits I~ 

DOT Class 4.2 Self-heating Solid ___J IA 

Extinguishing Media 
tF lood with plentv of water 

Special Fire Figh1ing Procedures 

'~ L 
__J N/A 

The material itscl f is not spontaneously combus1ible bu1 may cause other flammable materials to ignite. 

tunusual Fire and Explosion Hazards 
Contact with strong oxidizer. such as ozone. liquid oxygen. chlorine. pem1anganate, etc., may result in fire . 

tNFPA Rating: 
~iealth=O: Reactivi!)'.:: I: Flan1mabilitr l 

-

I 

I 

J 

l 
I 



Section V - Reactivity Data 

lstabili!X llunstable 'Dlconditions to Avoid I 
I llstable l!R] contact with Airl0x)_'.gen I 
Uncom12atibili!).'. CMaterials to Avoidl I 
Strong oxidizers, such as ozone, liquid oxygen, oxygen and air, chlorine, pem1anganate, etc., and acids. 

!Hazardous .lt ay Occur \~ ~ons 1_0 .Avoid 
I [)ecompo~ition - Strong ox1d1zers 

L '.r ill Not Occur \DL 
I 

I 
Section VI - Health Hazard Data 

IE o,t<(s) ofEohy IIJnhalation? 
I~~? 

!(Ingestion? 
! , Yes 1 Yes 

jHealth Hazards (Acute and Chronic) I 

I When exposed to the air, rapid heating may occur that can cause fire or sever bums. Quench with water or 

I 
Nitrogen gas to cool before handling. Forced air creates a faster reaction than incidental contact. 

I 
I 

The effects of long-term, low-level exposures to carbon have not been determined. Safe handling of this 
material on a long-term basis should emphasize the avoidance of all effects from repetitive acute 
exposures. 

Persons subjected to excessive dust will be forced to leave area because of nuisance; i.e., coughing, 
sneezing and nasal irritation. 

CAUTION!!! This material removes oxygen from air causing a severe hazard to workers inside vessels 
and enclosed or confined spaces. Before entering such an area, sampling and work procedures for low 
oxygen levels should be taken to ensure ample oxygen availability, observing all local, state, and federal 
reQUlations. 

!Carcinogenicity: IE TP? ,~ RC 
IIOSHA Regulated? 

: onograohs? 

I[ NIA --
NIA NIA Yes ] 

!Signs and Symptoms of Exposure 
\ 

Effects and Hazards of Eye Contact: The physical nature of this product may produce eye irritation, if 
exposed to dusting conditions without protective eye equipment. 
Effects and Hazards of Skin Contact: The product is not a primary skin irritant. The primary skin 
irritation (Rabbit) is 0. 
Effects and Hazards of Inhalation Breathing): This product is practically non-toxic through 
inhalation. The acute inhalation LD50 (Rat) is >6.4 mg/I (nominal concentration). Could cause irritation 
to respiratory passages, if exposed to dusting conditions without protective respiratory equipment. 
Effects and Hazards of Ingestion (Swallowing): Material is non-toxic through ingestion. The acute oral 
LD50 <Rat) is > I O~ g. 

(Medical Conditions _Generally Aggravated b).'. Exeosurc - I 
NIA 

I Emergency and First Aid Procedures I 
Eyes: Flush with plenty of water for at least I 5 minutes. Call physician if irritation continues. 
Skin: Wash with soap and water. 
Inhalation: Move to fresh air. 
IMestion: NI A 

2 



Section VII - Precautions for Safe Handling and Use 

Steps to Be Taken in Case Material is Released or Spilled I 

Wet soi lied material to neutralize potential for fire. 

Sweep or vacuum material from spillages into a waste container for disposal or repackage. 
conditions. 

A void dusting 

~Vaste Disposal Method I 
!Dispose of unused product in waste container. Dispose of in accordance with local, state, and federa l or I 

!national regulations. 

!Precautions to Be Taken in Handling and Storing 
Minimize contact with air. When oocning a drum of material, fill dnim with water before handling. 

CAUTION!!! This product removes oxygen from air causing a severe hazard to workers inside carbon 
vessels and enclosed or confined spaces. Before entering such an area, sampling and work procedures for 
low oxygen levels should be taken to ensure ample oxygen availability, observing all local, state, and federal 
or national regulations. 
Be sure oroper ventilation and resoiratorv and ele erotection are used under dusting conditions. 

!Other Precautions 
I 

(wash thoroughly after handling. Exercise caution in the storage and handling of all chemical substances. I 
Section VIII - Control Measures 

espiratory Protection {Specify Type} 
Carbon-A NIOSH-aooroved oarticulate filter resoirator is recommended, if excessive dust is generated. 

Ventilation Local Exhaust t •dal 

I 
Recommoad,d wh<a ""d ;odoocs o, ;" ,oofioed Not R,q.,;ced 
soaces 

--

~ 
IMochao;c,[ (Gema/) t:: ' 

I 
Rocommoodod wh,a used ;odoocs o, ;" oonfiood :;:.,fr,d 
spaces 

~ rotcctivc Gloves IIEye Protection 
: Safe~glasses or goggles recommended ecommended 

Other Protective Clothing or Equipment 
Not required 

Work/Hygienic Practices 
~se ofTyvek® or Nomex® suits is suggested to protect skin from becoming excessively dirty and clothing 
from being ruined bv contact with oroduct. -

3 



3-D Microemulsion (3DMe)™ 
MATERIALS SAFETY DA TA SHEET 

Last Revised: March 26, 2007 

Section 1 - Material Identification 

Supplier: 

~ 
REGENESIS 
1011 Calle Sombra 

San Clemente, CA 92673 

Phone: 

Fax: 

E-mail: 

949.366.8000 

949.366.8090 

info@regenesis.com 

Chemical Name(s): 

Chemical Family: 

Trade Name: 

Synonyms: 

Product Use: 

CAS# 

823190-10-9 

61790-12-3 or 

112-80-1 

201167-72-8 

56-81-5 

• Glycerides, di-, mono [2-[2-(2-(2-hydroxy-1-oxopropoxy)-1-oxopropoxyl]-l
oxopropoxy ]propanoates] 

• Propanoic acid, 2-(2-(2-(2-hydroxy- l -oxopropoxy)- l-oxopropoxy )-1-
oxopropoxy ]-1,2,3-propanetriyl ester 

• Glycerol 

Organic Chemical 

3-D Microemulsion (3DMe)™ 

HRC Advanced™ HRC-PED (Hydrogen Release Compound - Pa rtitioning 
Electron Donor) 

Used to remediate contaminated groundwater (environmental applications) 

Section 2 - Chemical Identification 

Chemical 

HRC-PED 

Fatty Acids (neutralized) 

Glycerol Tripolylactate 

Glycerol 



Regenesis - 3-D Microemulsion MSDS 

Melting Point: 

Boiling Point: 

Flash Point: 

Density: 

Solubility: 

Appearance: 

Odor: 

Vapor Pressure : 

Extinguishing Media: 

Section 3 - Physical Data 

Not Available (NA) 

Not determined (ND) 

> 200 °F using the Closed Cup method 

0.9 -1.1 glee 

Slightly soluble in acetone. Insoluble in water. 

Amber semi-solid. 

Not detectable 

None 

Section 4 - Fire and Explosion Hazard Data 

Use water spray, carbon dioxide, dry chemical powder or appropriate foam 
to extinguish fires. 

Water May be used to keep exposed containers cool. 

For large quantities involved in a fire, one should wear full protective clothing and a NIOSH approved 
self contained breathing apparatus with full face piece operated in the pressure demand or positive 
pressure mode as for a situation where lack of oxygen and excess heat are present. 

Acute Effects: 

RTECS# 

Irritation Data: 

Section 5 - Toxicological Information 

May be harmful by inhalation, ingestion, or skin absorption. May cause 
irritation. To the best of our knowledge, the chemical, physical, and 
toxicological properties of the 3-D Microemulsion have not been 
investigated. Listed below are the toxicological information for glycerol, 
lactic acid and fatty acid. 

MA8050000 

Glycerol 

SKN-RBT 500 MG/24H MLD 
E YE-RBT 126 MG MLD 
EYE-RBT 500 MG/24H MLD 

85JCAE-,207 ,1986 
BIOFX* 9-4/1970 
85JCAE-,207,1986 



Regenesis - 3-D Microemulsion MSDS 

Toxicity Data: 

Section 5 - Toxicological Information (cont) 

ORL-MUS LDS0:4090 MG/KG 
SCU-RBT LDS0:100 MG/KG 
ORL-RAT L DS0:12,600 MG/KG 
IHL-RAT LCSO: >570 MG/M3/1H 
IPR-RAT LOSO: 4,420 MG/KG 
IVN-RA T LDS0:5,566 MG/KG 
IPR-MUS LOSO: 8,700 MG/KG 
SCU-MUS LDS0:91 MG/KG 
IVN-MUS LOS0:4,250 MG/KG 
ORL-RBT LOSO: 27 MG/KG 
SKN-RBT LOSO: >10 MG/KG 
IVN-RBT LOSO: 53 MG/KG 
ORL-GPG LOSO: 7,750 MG/KG 

FRZKAP (6),56,1977 
NIIRDN 6,215,1982 
FEPRA7 4,142,1945 
BIOFX* 9-4/1970 
RCOCB8 56,125,1987 
ARZNAD 26,1581,1976 
ARZNAD 26,1579,1978 
NIIRDN 6,215,1982 
JAPMA8 39,583,1950 
OMDJAP 31,276,1959 
BIOFX* 9-4/1970 
NIIRDN 6,215,1982 
JIHTAB 23,259,1941 

Behavioral (headache), gastrointestinal (nausea or vomiting), Paternal 
Target Organ Data: effects (spermatogenesis, testes, epididymis, sperm duct), effects of fertility 

(male fertility index, post-implantation mortality). 

Only selected registry of toxic effects of chemical substances (RTECS) data is presented here. See 
actual entry in RTECS for complete information on lactic acid and glycerol. 

Fatty Acids 

Acute oral (rat) LOSO value for fatty acids is 10000 mg/kg. Aspiration of liquid may cause 
pneumonitis. Repeated dermal contact may cause skin sensitization. 

Section 6 - Health Hazard Data 

One should anticipate the potential for eye irritation and skin irritation with large scale exposure or in 
sensitive individuals. Product is not considered to be combustible. However, after prolonged contact 
with highly porous materials in the presence of excess heat, this product may spontaneously combust. 

Handling: Avoid continued contact with skin. Avoid contact with eyes. 

In any case of any exposure which elicits a response, a physician should be consulted immediately. 

First Aid Procedures 

Inhalation: 

Ingestion: 

Remove to fresh air. If not breathing give artificial respiration. In case of 
labored breathing give oxygen. Call a physician. 

No effects expected. Do not give anything to an unconscious person. Call a 



Regenesis - 3-D Microemulsion MSDS 

Skin Contact: 

Eye Contact: 

Conditions to Avoid: 

Hazardous 
Polymerization: 

Further Information: 

physician immediately. DO NOT induce vomiting. 

Section 6 - Health Hazard Data (cont) 

Flush with plenty of water. Contaminated clothing may be washed or dry 
cleaned normally. 

Wash eyes with plenty of water for at least 15 minutes lifting both upper 
and lower lids. Call a physician. 

Section 7 - Reactivity Data 

Strong oxidizing agents, bases and acids 

Will not occur. 

Hydrolyses in water to form lactic acid, glycerol and fatty acids. 

Hazardous Decomposition Thermal decomposition or combustion may produce carbon monoxide 
Products: and/or carbon dioxide. 

After Spillage or 
Leakage: 

Disposal: 

Section 8 - Spill, Leak or Accident Procedures 

Neutralization is not required. The material is very slippery. Spills should 
be covered with an inert absorbent and then be placed in a container. Wash 
area thoroughly with water. Repeat these steps if slipperiness remains. 

Laws and regulations for disposal vary widely by locality. Observe all 
applicable regulations and laws. This material may be disposed of in solid 
waste. Material is readily degradable and hydrolyses in several hours. 

No requirement fo r a reportable quantity (CERCLA) of a spill is known. 

Section 9 - Special Protection or Handling 

Should be stor ed in plastic lined steel, plastic, glass, aluminum, stainless steel, or reinforced fiberglass 
containers. 

Protective Gloves: 

Eyes: 

Vent ilation: 

Storage: 

Vinyl or Rubber 

Splash Goggles or Full Face Shield. Area should have approved means of 
washing eyes. 

General exhaust. 

Store in cool, dry, ventilated area. Protect from incompatible materials. 
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Section 10 - Other Information 

This material will degrade in the environment by hydrolysis to lactic acid, glycerol and fatty acids. 
Materials containing reactive chemicals should be used only by personnel with appropriate chemical 
training. 

The information contained in this document is the best available to the supplier as of the time of 
writing. Some possible hazards have been determined by analogy to similar classes of material. No 
separate tests have been performed on the toxicity of this material. The items in this document are 
subject to change and clarification as more information becomes available. 
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810-0echlor INOCULU~I" Plus 

Product 
Bio-Oechlor INOCULUM® Plus is an enriched 
natural microbial consortium containing species 
of Oehalococcoides sp. (OHC). This microbial 
consorlium has since been enriched to increase 
its ability to rapidly dechlorinate contaminants 
during in situ bioremediation processes. Bio
Oechlor INOCULUM Plus has been shown to 
stimulate the rapid and complete dechlorination 
of compounds such as letrachloroelhene (PCE). 
trichloroethene (TCE). dichloroelhene (DCE). 
and vinyl chloride (VC). The current culture now 
contains microbes capable of dehalogenating 
halomethanes (e.g. carbon letrachloride and 
chloroform) and haloethanes (e.g. 1.1.1 TCA 
and 1, 1, DCA) as well as mixlures of these 
halogenated contaminants. 

Contact 

Tile BDI Plus coosortJum is delivered 
on-srte in an easy to handle cylinder 

Bio-Oechlor INOCULUM® Plus is provided in a liquid form and is designed to be injected 
directly into the contaminated subsurface. Once in place. this microbial consortium works 
to accelerate the extant ra te of chlorinated ethene degradation. When faced with an 
insufficient quantity of critical dechlorinating microbes. Bio-Dechlor INOCULUM Plus 
supplies many beneficial chlorinated solvent degraders including the all important 
Oehalococcoides sp. required to achieve complete and rapid dechlorination of DCE and 
vinyl chloride. 
This microbial consortium is compatible with most electron donors however it is often 
optimized with the addition of any of Regenesis' Hydrogen Release Compound (HRC®) 
and 3-0 Microemulsron® products. 
Functionality 
Recent trends in engineered bioremediation indicate that the treatment of chlorina ted 
solvent contamination can, under circumstances. result in the slow degradation of 
intermediate compounds. When faced with this problem, bioaugmentation with a microbial 
consortium such as Bio-Dechlor INOCULUM® Plus offers a solution to accelerate the 
complete dechlorination of these otherwise recalcitrant contaminants. Bio-Oechlor 
INOCULUM Plus can be used at most any stage of a project to ensure the rap id and 
complete degradation of chlorinated compounds. Specifically, Bio-Dechlor INOCULUM 
Plus can be added to an aquifer at the beginning of a project in situa tions where there is a 
lack of, or suboptimal populations of Oehalococcoides. Actual quantities of these 
organisms can be measured using Bio-Dechlor CENSUS (areal-time PCR technique) 
currently available through Microbial Insights at www m1crob1;1.com. 
Key References 

• Sharma. PK et al Bioaugmentation Pilot Test lo Treat c1s-1 .2-01chloroethene in Groundwater, 

Proceedings of the Fourth 1n1erna11onal Conference on Remediation of Chlorinated and Recalci trant 

Compounds. (2004) 

• Sharma, P.K. et al. Bloaugmentatlon after a Stalled Blostlmulatlon Application. Proceed ngs 

or lhe Eighth lnternat1onal In Situ and On-Site Bioremed1ation Symposium. (2005) 

• Wright, W.W. et al. Bioaugmentatlon and Blostlmulatlon of Recalcitrant Intermediate 

Chlorinated Compounds, Proceedings of the Eighth lntemahonal In Situ and On-Site 

Bioremediation Symposium. (2005) 

• Zacharias, H.N. et al. CVOC Remediation Using Blo-Oochlor INOCULUM and Diagnostics In a 

Methanogenic Aquifer, Proceedings or the Eighth International In S,tu and On-Site Bioremedialion 

Symposium. (2005) 

• Rllalahti, K.M. ct al. Bioaugmentatlon for Chlorinated Ethene Detoxification. lndustnal 

B1otechnology. Summer 2005, 114·118. 
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Appendix C • BOS 100 Dosing Calculations 

Project: RBTC LOB #1 , Leitchfield, Kentucky 
Date: 11-15-11 

805-100 Reaulrement, Source Area 

~ssumptions: 

Pilot treatment in the concentrated source area achieved effective reduction in Chlorinated voe concentrations using 20 injection points 
ovor a 1.000 square foot treatment area (50 square feet per point or 7.07 fl grid spacing). Starting at 1-2· below the top of groundwater, 25 
pounds of BOS 100 was injected at 2-foot intervals above direct-push refusal and a final injection of 75 pounds at refusal. Site 
investigation results have shown that permeability in the overburden tends to in<:rease with depth end that tho most permeable horizon is al 
the top of shale. Therofore, the 75-lb injections performed at refusal are likely responsible for the majority of CVOC removal. 

Full-scale treatmen1 will be performed using the same dosage rate as the pilot at the top or shale (75 lb BOS 100 per 50 square feet). 
Figure 7 shows an approximate layout for the injection grid with 130 total injection points. Of these, 55 borings are designated as "shale 
Injection points· which are pre-bored wi lh a small--0iame1er auger inlo the lop of shale and receive only a single injection al the top of shale. 
The remaining 75 borings are designated ·overburden injection points· and receive multiple toµ--0own injections from approximately 2 feet 
below the top of groundwater to OP refusal. The final injection at refusal will receive 75 lbs of BOS 100. 

C.1 Calculate pounds of BOS 100 per lnjoctlon at 50 ft2 area per potnt (7' spacing using "Shafe'' and ·overburden· points) : 

Length of matrix area to be treated 
Width of matrix area to be treated 
Area of matrix to be treated 

Area with saturated thickness averaging 6' 
injection points at 1 point per 50 square feet 
BOS 100 injected in overburden at 15 lbrinjection 
BOS 100 injected at top-of-shale 

Total BOS 100 for area 

Area with saturated thickness averaging 8' 
injection points at 1 point per 50 square feet 
BOS 100 injected in overburden al 15 lb/injection 
BOS 100 injected at top-of.shale 

Total BOS 100 for area 

Area with saturated thickness averaging 9· 
injection points al 1 point por 50 square feel 
BOS 100 injected in overburden at 15 lbnnjection interval 
BOS 100 injected at top-<>f·Shale 

Total BOS 100 for area 

Total injection points 
T Olaf weight of BOS 100 required 

Weight of BOS 100 per drum 
Drums of BOS required (rounded up to nearest drum) 

Total weight of BOS 100 supplied 

Overburden 

15(J ft 
~5 ft 

6.480 ft2 

Shale 
Po,nrs Points 

600 
6 6 

63 0 
75 75 

8 10 450 

3 800 
47 29 
9Q ~I 

75 75 
7755 2 175 

2 100 
22 20 
90 0 
75 /~ 

3630 1500 

South End (south of pilot area) 

2 intervals each 
1 each 

Middle Area (pilot area to Henry Filter pit) 

3 Intervals each 
1 each 

North Area (Henry Filter pit to MW-27) 

3 intervals each 
1 each 

130 points/borings 
16.320 lb 

210 lbs/drum 
78 drums 

16380 lb 

P repared by: GWW 

Checked by: PSJ 

1/512012 

1/ 16/2012 
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Appendix D - Calculation of 30Me Bioremediation Substrate Quantities 

Project: 
Date: 

RBTC LOB #1, Leitchfield , Kentucky 
01-13-12 

0.1 JDMe Dosage, Plume Area 

~ssumptions: 
Pilot treatment injected 10 gallons per injection of amendment fluid between 1 foot below the top of groundwater at 2-fool 
intervals until direct-push refusal was encountered. While most Injections posed no problems. with fracturing pressures of 200 
psi or less. at least one location required 400 psi fracluring pressure and fluid surface around the drilling rod. Volumes have 
been biased 10 place a greater quantity near the top or shale and the smallest volumes near the ground surface. This will 
reduce chances of surfacing and place more amendment in tho most permeable honzon If surfacing does occur, depths may 
be increased to the shallowest injection or shallow injection volumes may be reduced and the excess volume transferred to the 
last injection at refusal. 

30Me must be diluted 10 at least 10 parts water to 1 part 30Me concentrate or an unstable emulsion will result. wilh potential 
blinding or the aquifer. lnjectale quantities selected are recommended by Regenesis as adequate to provide hydrogen for 
dechlorination for a period or two years after lnjeclion. An additional 50% is injected in the source area 10 account for more 
rapid depletion by sorbed CVOCs. 

Injection Volumes and Intervals 

::sur11c1a1 
Injection Aqu ifer Injection 

Location Points Thickness Volumes 
(It) (gal/ Interval ) 

Plume (<10 mg/L) 
Rows 1-3 44 5 20. 60. 140 
Row4 18 5 20.60, 140 
Rows5-8 Z2 9 20,20.40, 140 

subtotal 141 

Source Area 
(10-100 mg/L) 

Rows 3-4 10 7 20,40,60,210 
Row5 7 9 20,40,60,210 
Row6 i 9 20.40,60,210 

subtotal 26 

Totals 334 

Source: Regenesis November 12. 2010 Proposal 20011098 

Notes: 
lbs= pounds 
gal= gallons 
pl= point 

3DMe Add itional 
Concentrate Mix Water 

(gal) (gal) 

880 8,800 
360 3,600 

1,580 15,800 

200 2,000 
140 1,400 
180 1,800 

3,340 33.400 

P:\Env,ronmental\200419-537 RBTC Lol1dlfiold #1\Task OSA 2011 Full Scale\Ajlp\App _C-0 B0S-30Mo Calca.xtsx 

3DMe 10:1 
Emulsion 

(gal) 

9,680 
3,960 
17,380 

3,300 
2,310 
2,970 

39,600 

3DMe 10:1 Total 3DMe 
Emulsion Volume 

llbl loat I ptl 

80,789 220 
33,050 220 
~ 220 
258,893 

27,542 330 
19,279 330 
24.788 330 
71,609 

330,502 

Prepared by/Dato: GWW 1/13/12 
Checked by/Dato: PSJ 1/13/12 






